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ABSTRACT 
 
 
Australia’s ageing population is on the increase. It is predicted that by 2021 one quarter 
of Victoria’s elderly population will be aged 60 and over. Not only are people living 
longer, but they also wish to remain living in the community. The Home and Community 
Care (HACC) Program was established in 1985 to facilitate and assist the elderly and 
disabled to remain in their home. In Victoria around 51% of HACC funds are managed 
by local governments, a level of government that has recently undergone major reforms, 
which ultimately impacted on the manner in which services were provided. The HACC 
program funds Meals on Wheels, a service that provides meals for those elderly who no 
longer can prepare their own meals. 
 
The aim of this study was to assess the Meals on Wheels service provided by two 
Melbourne councils with different service philosophies. The study has four main 
components: (1) Menu analysis by food and variety; (2) Analysis of actual meals; (3) 
Clients assessment of Food Services; and (4) Client assessment of the organoleptic 
qualities of Meals on Wheels.  
 
Two Melbourne councils were chosen for their different approaches to service delivery. 
The City of South tendered out both meal production and delivery, while the City of 
North maintained its MOW service in-house. The case study method of research allowed 
for each council’s service to be assessed objectively and without comparison. 
 
Several methodologies were used for collecting data in this study. Menu analysis was 
carried out by comparing the MOW menus with the HACC menu planning guidelines 
together with general menu planning principles. Analysis of actual meals was in two 
stages. The weights of the meals were recorded and compared with the HACC 
recommended food serving portions and meal combinations over a five-day period were 
analysed for their nutrient contents. Face to face interviews were conducted with clients 
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for their assessment of MOW and the assessment of the organoleptic qualities of the 
meals was carried out over a five-day period.  
 
The results concluded that both councils menus were based on sound menu planning 
principles, but did not conform with Home and Community Care menu planning 
guidelines fully and did not include a serve of bread, fruit and milk.  
 
The weight analysis of the meal combinations revealed some discrepancies between 
actual meals and Home and Community Care guidelines by not meeting the 
recommended serving sizes.  
 
Meal combinations generally met Home and Community Care standard  for kilojoule and 
protein, but other nutrients, such as thiamin, riboflavin, magnesium, calcium and zinc 
were generally below the recommended levels for Meals On Wheels.  
 
The majority of study group lived alone and received four to five meals per week. 
Delivery times of meals, selective menus and food quality were issues raised by clients.  
Whilst the quality and variety of vegetables was raised by clients they generally rated the 
organoleptic qualities of the meals as satisfactory. 
 
This study examined the four components of the service. A simple method of evaluation 
the service was developed, which highlight discrepancies with HACC standards and 
encouraged the councils to set a customer satisfaction standard. A number of 
recommendations are made to ensure that meals are aesthetically pleasing, including a list 
of different methods for preparing vegetables.  The provision of additional foods, such as 
a “snack pack” is recommended to improve the supply of essential nutrients that were 
below the Home and Community Care standards. Meals on Wheels is a vital support 
service for the elderly living in the community and as such should aim to provide a high 
quality service that meets the needs of its clients. 
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1.0 INTRODUCTION 
 
 
1.1 STRUCTURE OF THE STUDY 
 
As Australia’s population is ageing, it is envisaged that there will be an increasing 
demand for social services, such as Meals on Wheels (MOW). It is already an important 
service provided to the elderly by local government in Victoria and indication are that for 
a number of MOW clients it is a major source of food intake, highlighting its importance 
in providing appropriate meals. Whilst there have been a few studies on the nutrient 
content of MOW (Pargeter et al, 1986; Bell et al, 1993), there is no evidence of studies 
that examined the entire MOW service. The following study applied the case study 
approach to examine the complete MOW service with its various components, including 
menu analysis, nutrient content and client satisfaction. This approach resulted in a  
comprehensive evaluation of the services provided by the two councils with implications 
for other service providers. 
 
 
Literature Review 
Local government has a major role in delivering Home and Community Care (HACC) 
subsidised services. Section 2 details the role and the recent reforms in the philosophy 
and operation of local governments, which affected all levels of service. The aims and 
objectives of the HACC program are detailed, with particular reference to food services. 
 
Section 3 deals with the role of food for the elderly. It emphasises the importance of 
MOW in light of service delivery, nutritional standards, menu planning, preparation and 
service delivery styles. It is understood that all these components make the meals 
appetising and more likely to be consumed. 
 
The ageing process brings about a number of changes; physiological, physical and 
psychological. Whilst there are no specifically defined recommended nutrient intakes for 
the elderly, there is evidence to suggest that the ageing process affects their need for 
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certain nutrients. Section 4 examines these needs, which highlight the importance of  
MOW services. 
 
 
Aims of the Study 
Section 5 details the aims and the areas of interest covered in the research. The four main 
components of the research are listed: menu analysis, nutritional standards of MOW 
meals, client assessment of the meals and the service and assessment of the organoleptic 
qualities of the meals.  
 
 
Methodology 
In Section 6 the five components of the project are described, including the engagement 
of the councils and menu analysis, followed by the nutrient analysis of meal 
combinations. The client assessment of MOW involved conducting interviews with the 
aim to ascertain their level of satisfaction of the service received. Finally the method of 
client assessment of the organoleptic qualities of the meals over a five-day period was 
designed. 
 
 
Presentation of the results 
Section 7 details the results of the findings. The case study approach  enabled each 
council’s services to be assessed individually. This encompassed each councils’ menu 
analysis and their adherence to HACC recommendations. Analysis by food weight and 
nutrient analysis of meal combinations were examined and evaluated. Client assessment 
of MOW services covered a number of aspects of the service. Finally the organoleptic 
qualities of the meals over a five-day period were assessed and clients’ comments and 
ratings noted and evaluated.  
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Discussion 
Section 8 discusses the results and the findings of the study. The section evaluates the 
methodology used and developed in the study for its appropriateness as applied in this 
research. The results of the  menu analysis, nutrient analysis, client assessment and the of 
the organoleptic qualities of the meals are compared with findings from previous studies 
and their implications for the clients discussed.  
 
 
Conclusions and Recommendations 
Section 9.0 details the conclusions and recommendations for MOW service for the two 
case study councils. 
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2.0 DELIVERY OF COMMUNITY SERVICES 
TO THE ELDERLY 
 
In Victoria the delivery of meals to the elderly funded through the Home and 
Community Care Program (HACC) is organised by local government, a level of 
government that has undergone major reforms in recent years. This section 
introduces the major reforms in local governments. As local governments play an 
important role in the delivery of HACC services, the second part of the section 
details the aims and objectives of the program.  
 
2.1. THE ROLE OF LOCAL GOVERNMENT IN THE DELIVERY OF 
COMMUNITY SERVICES 
 
2.1.1 The role of local government 
 
The broad functions of local government has changed over the years. Local 
governments early role (Purdie, 1976) was to service ratepayers’ properties, which 
was the maintenance of roads and streets together with the provision of sanitary 
and cleaning services. Following World War II the role of local governments 
expanded to include a wider variety of services. Today, it has moved from “roads, 
rates and rubbish” to a new era of policy development, strategic planning and 
competition (Chapman, Haward, Ryan, 1997). 
 
The purposes of a council are set in the Local Government Act, Section C  
(1989 [excerpt]) 
 
 “… to provide equitable and appropriate services and facilities for the  
 community and to ensure that those services and facilities are   
 managed efficiently and effectively”. 
 
Stewart & Stoker (1991) view the role of local governments as an important tool 
in the provision of public services that meet the needs of the local community. 
Local government play an important role in a democratic life.   
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2.1.2 Local government reforms 
 
The philosophy of the Federal Governments National Competition Policy 
perceived that government sector services were operating under protected 
inefficiencies which resulted in a higher than necessary costs. To review this 
anomaly, a Federal Government appointed review committee was established in 
1995, chaired by Professor Hilmer. One of the review findings was that the public 
sector should be opened up to private sector competition.  
 
The Victorian Government preempted the review committee’s work, and in 1993 
major restructuring of local government took place in the state of Victoria. The 
Local Government Board was established which paved the way for the suspension 
of elected councils. This ensured the State Government would be able to carry out 
the reforms on its agenda. Local government boundaries were redefined, resulting 
in the reduction of two hundred and ten councils to seventy-eight. Rate reductions 
were made mandatory (Murfitt, Glanville, Ernst, 1996). This was followed by 
replacement of elected councils by State Government appointed commissioners 
who facilitated the introduction of Compulsory Competitive Tendering (CCT). 
Critics of these reforms, including Chapman, Haward and Ryan (1997) claimed 
that the “tyrannical” and “undemocratic” changes were contrary to the principles 
on which a democratic system of government is based on. Chapman, Haward and 
Ryan (1997) further noted that these significant reforms were able to be 
introduced because of the historical weakness of Victorian local governments. 
Moreover these reforms could be implemented because local governments were 
not an autonomous government, but a  “system of governance” established under 
state legislation (Chapman, Haward and Ryan, 1997).   
 
The Victorian Government embraced the concepts of the National Competition 
Policy and as a result introduced extensive financial and management reforms to 
ensure that the public sector was opened to competition from the private sector.  
These were based on the assumption that “competition or the threat of it could 
create powerful incentives for management to improve internal efficiency and to 
become responsive to customers” (National Competition Policy, 1996). 
 
 6
2.1.3 Compulsory competitive tendering  
 
In line with the concepts of competitive neutrality the Victorian Government 
believed that the introduction of Compulsory Competitive Tendering (CCT) 
would result in providing the best and most economical services to the 
community.  
 
In principle CCT required that local government services be market-tested against 
the private sector to ensure councils provided services to the community in the 
most efficient manner. While CCT was flagged as a new concept in local 
government operations, Murfitt, (1996) argued that the theory of competitive 
practice in local government was not unique and that the private sector was 
already delivering some municipal goods and services. Moreover, Murfitt’s 
(1996) views were that CCT was nothing more than “importing the private sector 
into the public sector.”  
 
The Victorian Government introduced CCT based on the following hypothesis 
(Stewart and Stoker, 1991): 
 
• “it believed that competition would result in lower costs to the 
consumer;  
• the government wanted to encourage a new way of providing services;  
• it had a belief in the efficiency of the market; and  
• to provide a stimulus to the private sector”.  
 
To achieve the goals of introducing private elements in governments the Victorian 
Government made amendments to the Local Government Act (1989) and required 
local governments to tender out 20% of their total expenditure by 1994/95, rising 
to 30% by 1995/96 and to 50% by 1996/97. Government reports (Office of Local 
Government, 1996) claimed that most councils had reached the target for 1995/96. 
Over $940 million dollars worth of projects were market- tested.  
 
These radical reforms to local government were introduced without confirmation 
to suggest that competition led to a more efficient local government or cost 
savings. The current evidence of economic gains gives a mixed picture. Coulter’s 
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(1994) findings were that in some cases CCT produced efficiency and cost 
savings, but in other cases there was no evidence of it.  
 
2.1.4 Reforms generated by compulsory competitive tendering 
 
Although the State Government claimed that the introduction of CCT was to 
ensure councils became more accountable and customer-focussed, Stewart and 
Stoker, (1991) suggested that CCT had more impact on curtailing the powers of 
trade unions together with the impact on employment conditions and wages. 
Additionally the CCT process was an attempt to reduce the power of local 
authorities. An example of this reduction in autonomy and power was cited by 
Mowbray (1996), when the Minister for Local Government threatened to 
“eliminate” the City of Port Phillip for their refusal to market-test their Human 
Services unit. 
 
Local government had undergone a cultural change as well as organisational. A 
significant part of this was the shift in terminology from ratepayer to “customer”. 
Alford and O’Neill (1994) pointed out that the term “customer” could have a 
beneficial effect in that it encouraged local government to be mindful of the 
people they served. However the role of the customer may also discourage 
citizens from taking an active role in government decision-making processes.   
 
In Victoria local government are the main providers of HACC services and 
therefore these reforms had major impact of the delivery of services. These ranged 
from market testing Human Services to the tendering of food services to private 
catering companies. 
 
2.1.5 Summary 
 
The 1990s were a time of change in government roles all over the world. In 
Australia there was a move to model the public sector on the private sector, as it 
was believed that the private sector was more customer-focussed, delivering a 
better service. It was with this notion that the then newly elected State 
Government in Victoria introduced new laws pertaining to local governments 
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(Hodge, 1996). The reforms resulted in a cultural change in local government and 
the important structural changes such as the “purchaser-provider” split. The 
introduction of CCT affected almost all local government services, including food 
services. 
 
2.2 THE HOME AND COMMUNITY CARE PROGRAM  
 
As the population ages it is anticipated that there will be a growing demand for 
community services, such as Meals on Wheels. To ensure that the elderly receive 
the support they rely on, The Home and Community Care Program was 
established, providing an integrated support system of which food services has a 
major role. This section will examine the aims of the HACC program in caring for 
the elderly living in the community. 
 
2.2.1  Population trends 
 
In Australia, as in other developed countries, low fertility rates and mortality rates 
are combining to create a substantial increase in the proportion of elderly people 
in the population. As a result of improved medicine, nutrition, sanitation and 
lifestyle, life expectancy for Australians had been increasing in line with other 
OECD countries (OECD, 1988).  
 
The changes in the composition of society have far reaching affects, which 
include increased demand for public social services by increasing pressure on 
pension schemes, health care systems and other social services for the elderly. 
Evidence of this trend can be attributed to the policy of de-institutionalisation of 
people with disabilities and the early discharge policy of hospitals, all placing 
greater pressure on community services (Victorian Government of Health and 
Community Services, 1994). Trends indicate a growing number of elderly with a 
significant increase in people aged 80 and over in future years.  It was estimated 
that between 1991 and 2001 the number of people in Victoria aged 85 or over will 
have increased by 48% from 42,000 to 65,000 persons (Victorian Government 
Department of Health and Community Services, 1994). The reasons for the 
growth in the number of aged in the community can be attributed to increased life 
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expectancy; life expectancy at birth for Australians in 1992 was: males - 73.9 and 
females 80.0 years (ABS-Social Indicators, 1992). 
 
Therefore as Australia’s ageing population is increasing, there will be implications 
for the provision of community support services, particularly aged care. 
 
2.2.2 Rationale for the HACC program 
 
Acknowledging several reviews which recommended reforms in community 
support for the frail aged and the disabled, the Federal Government enacted the 
Home Care and Community Services Act of 1985 (Commonwealth of Australia, 
1989). The wording of the Act was (Commonwealth of Australia 1985): 
 
“the Commonwealth and the State shall jointly establish a Home Care 
Program which shall be administered in accordance with the provision 
of this agreement and within available resources ...”  
 
The program provided funding for services, which supported people living at 
home who may have been at risk of inappropriate or unnecessary 
institutionalisation. 
 
The Act’s main aims were (Commonwealth of Australia 1985): 
 
• “to promote the provision of a comprehensive and integrated range of 
home and community care designed to provide basic maintenance and 
support services, both directly and through their carers to persons 
within the target population and thereby to assist them to enhance 
their independence in the community and avoid their premature or 
inappropriate admission to long term residential care. 
 
• to expand and develop home and community care services through the 
joint co-operation of the Commonwealth, the State, Local Governments 
and community organisations representing both service providers and 
users under a single cost shared arrangement”.  
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2.2.3 Objectives of the HACC Program in Victoria 
 
The objectives of the HACC Program were set out in the Victorian Home And 
Community Care (VHACC) Program Manual, (Home and Community Care 
Program, (Victoria) 1993): 
 
• “to provide a comprehensive and integrated range of support services 
for frail aged and other people with a disability or their carers; 
• to help these people to be more independent at home and in the 
community, thereby preventing their inappropriate admission to long-
term residential care and enhancing their quality of life; 
• to provide a greater range of services and more flexible service 
provision to ensure that services respond to the needs of users”.  
 
2.2.4 The administration of the HACC Program in Victoria 
 
The Commonwealth, State and local governments jointly funded the VHACC 
Program (HACC Program, (Victoria) 1993).  The program is administered 
federally by the Commonwealth Department of Health and Family Services and in 
Victoria, by the Department of Human Services. Funding for the program for 
1996-97 was $211.4 million of which the Victorian Government contributed $84.7 
million (Victorian Government Department of Human Services, January 1998). 
The State Government provided funding to local governments, who were either 
the service providers or contract managers for the service.  
 
As part of their role in “personal services” local government (Aged Care Services, 
1993) receives fifty-one percent of HACC funds allocated to services such as 
home help and delivered meals. The total cost of these services to local 
government is substantial. 
 
Table 1 illustrates the type of HACC services available and the percentage of 
funding allocated in 1996-97 (Victorian Government Department of Human 
Services, January, 1998). 
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Table 1: HACC funding* of Aged Care programs 
Program % 
Home Nursing 30.3% 
General Home Care 24.9% 
Linkages 11.0% 
ADASS 8.4% 
Specific Home Care 6.3% 
Allied Health 4.6% 
Others 3.4% 
Home Maintenance 2.9% 
Social Support 2.9% 
Food Services 2.8% 
Interchange 1.2% 
Senior Citizens Centres 1.2% 
Total 100% 
* Substantial funding is also supplemented by local government, particularly Food 
Services. 
 
The VHACC program does not define “frail elderly” nor “disabled”, consequently 
it was up to the service providers to identify those who need assistance using 
assessment guidelines. As implied in a document, “Everyone’s Future- Directions 
for Aged Care Services in the 1990’s”, (Victorian Government Department of 
Health, 1993) this rather non-directive approach has resulted in services varying 
considerably between municipalities. This issue was recognised as one needing to 
be addressed by both governments and service providers. However Gray-Donald 
(1995) stated that the term “frail elderly” was used to describe those people with 
defined needs for support for their activities of daily living. 
 
2.2.5 Objectives of HACC Food Services in Victoria 
 
The following are the objectives for the VHACC Program in relation to subsidised 
Food Services: 
 
• “to ensure that Food Services are a key component of a flexible, 
integrated home care system which, through the provision of nutritious 
and appetising meals, assists the aged and people with disabilities to 
remain as independent as is practicable within their own homes and 
communities; 
• to encourage appropriate social aspects of eating and enhance 
consumer independence by enabling participation in community life; 
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• to ensure that all recipients of Food Services are adequately assessed 
and monitored in relation to all needs which can be met through 
VHACC Program service delivery; 
• to perform social monitoring function, where appropriate, for isolated 
or at risk frail older people and people with disabilities, living at 
home; 
• to manage all aspects of food service delivery, including: 
i. employment of staff; 
ii. monitoring of purchasing, production,  packaging, 
transport and quality control of meals; 
iii. provision of appropriate information about services and 
nutrition; 
iv. encouragement of consumer participation in decision-
making regarding menu planning and service delivery; 
• to assist in the promotion of appropriate skills development and 
independent functioning in relation to the provision of meals for frail 
older people and people with disabilities living at home; and 
• to provide a flexible range of service options, which meet the broad 
range of individual and group, needs. Services should be responsive to 
the needs of consumers who may require a specific response, including 
people from non-English speaking backgrounds, Aboriginal people and 
people with disabilities as well as those who require special diet 
meals”. (Home and Community Care Program (Victoria), 1993) 
 
Food Services are part of an integrated system of HACC funded services requiring 
to be flexible and responsive to the individual’s preferences and the needs. 
Presently home delivered food services and centre-based meals are the 
predominant forms of assistance provided through HACC-Subsidised Food 
Services (Home and Community Care Program (Victoria), 1993).  
 
Food Services, an integral component of the HACC program, targeted that section 
of the population which for different reasons are unable to prepare their own 
meals and are assessed as being at risk of nutritional deficit. They are the frail 
elderly, mostly women aged 75 and over (Deakin University, 1997), young people 
with disabilities and their carers. The service types available are: 
• “meals delivered to the recipients home; 
• meals delivered to community centres, such as Senior Citizens Groups; 
• advice on nutrition; 
• cooking lessons; 
• catering for special dietary needs for either health, religious or 
cultural reasons; and 
• programs for neighborhood buying”. (HACC National Guidelines, 
1992) 
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Although the majority of MOW suppliers are government supported, a number of 
private MOW providers are also operating in Victoria. 
 
 
2.2.6 Summary 
 
The Home and Community Care program was jointly established by the Federal 
and State governments, to ensure that the elderly and disabled received services to 
enable them to remain in their homes for as long as possible. Food Services is an 
integral part of the HACC program that targets the aged, disabled and their carers, 
who may be at nutritional risk. Local government plays a key role as either a 
service provider or contract manager and hence it is important to examine how 
Food Services are organised in the climate of council reforms. 
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3.0 FOOD AND THE ELDERLY 
 
This section examined the role of food and its importance in everyday life. Meals 
on Wheels is an important support for clients who are no longer able to prepare 
their own meals. However the consumption of meals depends on a number of 
factors, of which menu design and the nutrient content is only one aspect. Health 
status and well being of clients influences food and nutrient intake. 
 
3.1 SOCIAL ROLE OF FOOD 
 
The cuisine for the elderly may differ from the food preferences of the “young”. 
As tastes in foods change with ageing, food preferences become more rigid and 
less adventurous with an emphasis on what is acceptable and familiar (Bryant, et 
al., 1985). For example in the traditional Australian diet preference may be shown 
for a lamb casserole and mashed potatoes rather than an Asian style stir-fry. 
Furthermore Fieldhouse (1986) explains that “older people are often most 
comfortable eating familiar foods”. 
 
Food is consumed to sustain life, but what is seen as acceptable food has cultural 
and nutritional implications. 
 
Human emotions are tied in with certain foods. According to Fieldhouse (1986) 
food habits are developed from a very early age and depending on what foods 
were available and acceptable in early childhood determined the food preferences 
in later life. Celebrations and rituals (Fieldhouse, 1986) are usually centered round 
the sharing of food. The birthday cake, the Christmas pudding or the chocolate 
Easter Eggs are all tied in with symbolism and rituals expressed in food.  
 
Food is linked to social intimacy (Whit, 1995). Sharing a meal with friends, 
family and others is a sign of the importance placed on the role of food in social 
activity. Food is a tool for expressing friendship, albeit, if food is not offered in 
social situation, it may be a sign of dislike or disapproval. 
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Food is linked to many social functions as defined by Gallegos and Perry (1995), 
such as: 
 
• “to begin and maintain relationships; 
• to express love and care; 
• to reward or punish; 
• to symbolise emotional experiences; 
• to express religious piety; and 
• to represent security and to cope with stress”. 
 
Food may also be a symbol of social status (Whit, 1995). Depending on what food 
society held in high esteem, will have determined when that food item was served 
and to whom reflecting the social standing of the people to whom the food was 
offered. 
 
Eating patterns are a very individual thing. People generally eat when they are 
hungry, but the pattern of what to eat depends on culture (Fieldhouse, 1986) and 
custom and the individual’s habit. For example, in Italy the main meal of the day 
was at lunchtime (The Ethnic Food Kit, 1988/1989), but to accommodate the 
Australian lifestyle, most Italians have their main meals at night. Bryant (1985) 
raised the concern about health workers, an important consideration for MOW 
providers as well, advising people to change their diets, introducing new foods to 
replace them with another, without giving consideration to the cultural affect that 
it may have on the individual. 
 
Food culture and acceptability of tastes is difficult to change. It is part of people’s 
cultural heritage that becomes important in their lives. A study (Kovesdy, 1995) 
investigated the elderly Hungarian community in Melbourne to determine why 
MOW meals were not requested at their community lunches. The findings 
concluded that the general taste and method of preparation of MOW meals was 
very different to Hungarian foods, which is dominated by the use of the paprika 
spice. Food is more than just something that is eaten. It exemplified one’s national 
background, religious affiliations and beliefs and status. It plays an important role 
in every day life to be enjoyed and eaten it should be familiar and appealing to the 
senses via taste, sight, smell and texture. 
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3.1.1 Summary 
 
The reasons why certain foods are chosen in preference to others is associated 
with a number of factors, such as association with one’s national identity, as well 
as being linked to childhood, family and culture. Food has an important social role 
because of the emphasis placed on the sharing of a meal with friends and family.  
 
3.2 MEALS ON WHEELS (MOW) SERVICE 
 
3.2.1 The organisation of Meals on Wheels in Victoria 
 
The Victorian HACC Program Annual Report (1997/98) indicated almost 4.5 
million meals were delivered to over 38,000 clients in Victorians in that year. 
These meals were delivered by the 216 food service providers, which were mostly 
local governments. HACC program expenditure on food services in Victoria in 
1996-97 was approximately $5.5 million (Victorian Government Department of 
Human Services, 1998). The HACC funding was provided on a $1.10 per meal 
subsidy. 
 
In Australia Meals on Wheels was established in 1952. It was based on the British 
model and similarly was operated by groups of volunteers with few resources. 
Since its inception, it has become a comprehensive part of Home and Community 
Care Program throughout Australia catering for the frail elderly and disabled 
throughout the country.  
 
In Victoria local government is the major provider of food services, 
predominantly in the form of MOW or community lunches at Senior Citizens 
Centres. Meals are either produced in council managed kitchens, hospitals or 
purchased from larger catering companies that specialise in MOW meal 
production. While traditionally volunteers delivered meals, there is now a trend to 
employ delivery staff. But, whether volunteers or paid, delivery staff play a very 
important role in the monitoring of the client’s welfare, as they have direct contact 
with them almost each day. For some elderly living alone, the drivers are the only 
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social contact they may have in a day (Pargeter, et al. 1986). This aspect alone 
highlights the importance of the service to the frail elderly who are housebound. 
 
There is much diversity in the provision of Food Services by local government 
within Victoria. There are variations in the application and assessment procedures, 
in the meal suppliers, production techniques, and service option and in the 
delivery of meals (Higgins, et al, 1993). Not all clients require MOW every day 
and some are on the program for a short time, for reasons such as for the duration 
of an illness or immediately following the loss of a spouse. 
 
3.2.2 Nutritional standards of Meals on Wheels 
 
The provision of nutritious meals to MOW clients is an important aspect of the 
service therefore menus are generally based on the Australian Dietary Guidelines. 
These are broad guidelines, designed for younger adults and have been established 
by the Commonwealth Department of Health (1992) to include eating a wide 
range of foods including breads and cereals. Meals should be low in fat, salt, sugar 
and alcohol intake limited (Deakin University, 1997). Another Australian standard 
is the recommended dietary intake (RDI) defined as: 
 
“Recommended dietary intakes (RDIs) are the levels of intakes of essential 
nutrients, considered in the judgement of the National Health and Medical 
Research Council on the basis of available scientific knowledge, to be 
adequate to meet the known nutritional needs of practically all healthy 
persons.” (Truswell, 1990) 
 
However the guidelines are not aimed at the frail elderly person in the HACC 
target group.  
 
In spite of specific RDIs not available for the elderly (Cobiac, L., and Syrette, J. 
A, undated) MOW meals must meet current HACC nutritional guidelines 
established in 1977 by the Commonwealth Department of Health (Baghurst, 1989) 
which state that meals should provide: 
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• two-thirds of the Recommended Dietary Intake (RDI) for vitamin C; 
• one-half of the RDI for the other vitamins, protein and minerals; and 
• at least one-third of the RDI for energy. 
 
Although fibre is not included in the RDIs, the Code of Practice in the Tasmanian 
Standards for Delivered Meals (1996) contained a recommended figure of 10g to 
be provided by each MOW meal.  
 
The recommended figures for the total nutrient levels of meals were derived on 
the basis that MOW meals were providing only part of the daily food intake, and 
thus only needed to provide part of the daily nutrient intake (Pargeter, Flint-
Richter, 1991). Baghurst (1989) added that the HACC standard was calculated on 
the basis that clients would receive MOW meals at least five times per week. As 
well as having indicators of the groups targeted for services, the HACC guidelines 
included specific service description and details of nutritional requirements.  
 
There have been very few published reviews on the nutrient content of MOW in 
Australia. The first comprehensive review was conducted by Pargeter, et al (1986) 
for the National Research Institute of Gerontology and Geriatric Medicine 
examining the nutritional adequacy of MOW in Victoria. The research concluded 
that MOW meals provided 20-30% of the Recommended Dietary Allowance 
(RDA) for energy, fat, carbohydrate, fibre, calcium, thiamin, riboflavin and 
niacin; 30-40% of the RDA for protein, zinc and iron and 40-60% for vitamin C 
and A. 
 
Lo, Briggs and Wahlqvist (1987) conducted two studies on the calcium plus 
phosphorus and the fibre content of MOW meals in Melbourne. They concluded 
that the meals’ calcium content was low when compared against the RDIs. 
Furthermore the combination of calcium/phosphorus content of MOW meals was 
also poor. The fibre content of delivered meals was classified “fair” by the 
researchers and recommended an increase in dietary fibre for people whose main 
nutritional intake is met by MOW meals. 
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In 1993 Bell, Dunn, and Whitehead analysed the nutrient content of MOW meals 
in Western Australia. Overall, their findings revealed that MOW meals met the 
Australian standards devised for MOW meals.  The study concluded that MOW 
contributed at least 50% of RDI for protein, iron, Vitamin A, thiamin, niacin, 
riboflavin (for women) and at least 66% of RDI for Vitamin C.  However the 
study noted that meals provided less than 50% of the RDI for calcium, zinc, 
magnesium and riboflavin (for men). It was noted in their findings that cholesterol 
levels were within the 300mg recommended by the National Heart Foundation, 
but fibre content of meals was below the aimed levels. This is of particular 
concern as studies have revealed that constipation is a common problem for the 
elderly (Herne, S., 1993; Northern Sydney Area Health Services,1992). 
 
While both the Pargeter, et al (1986) and the Bell, Dunn, and Whitehead (1993) 
studies were comprehensive but that not all nutrients were included in their 
analysis. Vitamins D, B6, B12 and folate levels of the meals were omitted. 
 
To assist meal suppliers providing nutritionally adequate MOW meal as 
determined in the guidelines, the HACC recommended food servings guide were 
established, which specified the serving sizes of each food type to ensure that 
meals were nutritionally balanced, e.g. meat/poultry/fish – 75-90gms (Home and 
Community Care Program, 1993).  
 
3.2.3 MOW preparation methods 
 
The aim of any food service system is to provide safe, nutritious meals to their 
clients, whether they were restaurant or MOW clients. Meals are prepared using 
one of three methods – cook/serve, cook/chill and cook/freeze.  
 
Cook/serve system is based on cooking, delivering and consumption of meals 
occurring within a few hours. Whilst this system had the “home cook” appeal it 
also presented hazards in loss of nutrients, the continuation of the cooking process 
during holding times and difficulties with delivery while ensuring temperatures 
were maintained (Northern Sydney Area Health Services, 1992). One of the 
advantages of this style of preparation is that meals could be re-heated by the 
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clients despite the meal temperature dropping, moreover the system allows for a 
more flexible menu. 
 
In Victoria the cook/chill system has been widely adopted by a number of large 
catering establishments, such as function centres, e.g. Crown Casino and 
hospitals. It is based on the technique of rapid chilling of cooked food that can be 
stored up to three days at a 30C. The advantage of this system is a more flexible 
use of kitchens with the option of extending menu choices, but it must be 
recognised that not all foods are suitable for cook/chill. As with cook/serve 
preparation, some nutrient losses still occurred during holding time and re-
thermalising.  
 
Cook/freeze system is similar to cook/chill, but food is snap frozen and stored 
below –180C and can be stored at that temperature for up to 2 months (Deakin 
University, 1997) before the quality of the food is affected. Frozen meals may be 
stored for several weeks in a freezer.  
 
Both cook/chill and cook/freeze meals may be delivered to clients in their chilled 
state, or may be re-thermalised in the dispatch kitchens prior to delivery. However 
for both systems clients need to be educated in the safe handling and re-
thermalising method of the meals. 
 
With each method of preparation, studies have shown that there were some losses 
of nutrients (Department of Health, 1989). For example freshly cooked meals may 
be held to keep warm in bain maries for up to two hours before plating, resulting 
in losses of certain vitamins, particularly vitamin C, folate and thiamin. However 
in cook/chill and cook/freeze methods initial loss of nutrients is minimised by the 
fast chilling process, but losses of vitamins may occur in the re-heating process. 
Light and Walker (1990) showed that for chilled meals ascorbic acid losses were 
between 3% to 20% per day and retinol and thiamin losses remained under 10% 
even after three days of storage. They further noted that ascorbic acid in cook/chill 
potatoes retained 58% of their ascorbic acid after one-day storage. Some losses in 
protein quality can be expected in cook/chill foods (Light and Walker, 1990), for 
example, in protein rich foods such as chicken and fish seven essential amino 
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acids decreased from 100% to 70% to 80% in chilled products resulting in a food 
product with reduced nutrient value.  
 
3.2.4 Food Safety and Meals on Wheels 
 
The cook/chill system of preparation is becoming more widely accepted system of 
production of MOW meals. Many councils provided hot meals whether prepared 
with the cook/serve or cook/chill methods and delivered close to lunchtime, 
however a study by Higgins, et al, (1993) revealed that a significant number of 
clients preferred to eat their main meals at night. This made the delivery of hot 
meals at lunchtime both inappropriate and dangerous, as the meals would 
probably require re-heating in the evening. This practice raises issues of safe 
handling of cook-chill meals, which once re-thermalised should not be reheated. 
The length of the delivery round was an important consideration in view of food 
safety and councils/contractors attempted to reduce the duration of a delivery 
round. Meals were transported in transport containers during delivery, which in 
some cases had a heating element installed to ensure that hot meals did not lose 
heat rapidly. For cold desserts, ice blocks may be placed in the transport 
containers (Kovesdy, 1995).  
 
It is desirable that delivery rounds are completed in minimum time to ensure food 
safety. The HACC guidelines (1993) state that “meals should not be left if there is 
no one at home unless there is a specific, predetermined arrangement.”  Whilst 
some providers had a policy of not leaving meals outside a client’s house, others 
adopted a more flexible approach. Higgins et al (1993) highlighted the risks 
associated with leaving meals outside a home for an unknown length of time from 
a health and safety perspective or meals being tampered with by animals, while 
exposing risks in home security. Furthermore Higgins et al, (1993) concluded that 
a significant number of people preferred to have their meals in the evening, 
highlighting the issue of appropriateness of MOW delivery times.  
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3.2.5 Menu planning for Meals on Wheels 
 
a. General principles in menu planning 
The broad aim of the MOW menu should be to provide nutritious meals that are 
appealing at an affordable price. Moreover meals should cater for a wide range of 
tastes. 
 
The same general principles of menu planning applied, whether for hospitals, 
nursing homes or MOW. Eckstein (1983) suggested certain considerations to be 
observed when designing menus. Some of them are: 
• “nutritive value; 
• visual sensory attributes; 
• oral/olfactory sensory attributes (flavour, mouthfeel, odour); 
• allergy/intolerance; 
• weight control – fattening or not; 
• familiarity; 
• general/specific consumer item, e.g. universal/ethnic; 
• temperature attributes; 
• religious sanction – allowed/prescribed; and 
 
The term menu planning refers to a process that consists of determining “which 
items are to be served and when they are to be served” (Eckstein, 1983). The 
structure of a well-planned menu should include a variety of meats, alternatives 
and vegetables. They should include milk products, fresh fruits and wholegrain 
breads or cereals (Department of Employment & Industrial Relations, 1977). 
 
A menu may be planned in an “ad-hoc” manner or as a cycle menu. The cycle 
menu has the advantage that it is easier to organise, ordering food supplies for and 
to arrange staffing and rostering. Other advantages of cycle menus are that a better 
balance and variety of meals is ensured.  MOW specifications generally indicated 
the requirement of a cycle menu of between four to six weeks. Generally the 
MOW menus are not selective, therefore the menu planner need to ensure that the 
menu was not monotonous and that enough variety was built in. Eckstein (1983) 
points to the dangers of monotony and its psychological effect on general 
consumers, including MOW clients.  
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Whilst it is recognised that a cycle menu is the most appropriate for any 
institutional catering, it is not simple to design. The Home and Community Care 
Manual (1993) menu-planning guidelines were based on the following principles: 
 
• “that all meals meet the nutritional and portion size requirements of 
these guidelines; and 
• that there be a cyclic menu”.  
 
The guidelines further suggest that consideration be given to the consumers and 
their needs, the aesthetic appeal and the resources available to produce the meals.   
 
The MOW Nutrition and Food Service Manual (Meals on Wheels Nutrition and 
Food Service Manual, 1992) listed some suggestions to ensure a more interesting 
menu being designed: 
 
• “avoid serving the same food twice in the one week. Exception to this 
could be popular vegetables and custard; 
• vary the cooking method, e.g.  avoid using mashed potato on 
consecutive days or roast lamb following roast chicken; 
• avoid repeating flavours in the same meal; 
• do not serve the same dish on the same day of consecutive weeks, e.g. 
crumbed fish every Friday; 
• contrast colour combinations; 
• aim to vary the texture of food and try to ensure that not every food 
needs chewing; 
• shape of foods is an important part of meal presentation, e.g. avoid 
repetition of diced vegetables; and 
• take care with flavours – some strong flavours may clash, e.g. corned 
beef and cabbage”. 
 
Consequently MOW menus need to be well planned, taking note of the clients’ 
culture and food preferences. Though the elderly tend to become more rigid in 
their tastes and prefer familiar dishes, the menus should be interesting and include 
a variety of tastes, textures, and colours to avoid monotony. General menu 
planning guidelines should be adhered to ensure a well-planned menu.  
 
b. Menu planning for Meals on Wheels 
The MOW menus are generally designed for the elderly, as they constitute the 
majority of users in the HACC target group. MOW menu designers need to focus 
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on who their clients are and what foods are suitable for them. Bryant, et al, (1985) 
noted that: 
 
“many elderly people are influenced by notions about what is considered 
appropriate for older people. Some foods are eliminated because they are 
perceived too strong or too hard for the elderly, while others are eaten in 
greater quantities because they have attributes considered desirable for 
older people”. 
 
Menus currently used by MOW generally feature “mainstream” Australian foods. 
Defining  “mainstream” Australian food is difficult. The Ethnic Food Services 
Project (undated) observed that many recipes currently used by hospitals and 
institutional catering establishments, including MOW, were based on recipes from 
the book  “Standard Recipes for Fifty”, which was produced by the British Army 
in 1939. The recipes were based on the British cuisine, hence suggesting that 
Australian “mainstream” cuisine may be equivalent of the Anglo-Celtic cuisine. 
Therefore it is common to see Irish Stew and Shepherds Pie together with other 
similar dishes featured. It must be noted, however that the majority of current 
users of MOW services are of Anglo-Celtic background, therefore the menus have 
to include acceptable, familiar foods. As Fieldhouse (1986) implied that  “food 
habits change slowly, if at all”. 
 
3.2.6 Meals on Wheels menu system 
 
Menus can be set or selective. A set menu provide no choice, whereas a selective 
menu or a la carte menu enabled the client to make a selection. Generally MOW 
suppliers operated with a set menu system, but were still be able to cater for 
special dietary requirements, particular preferences including vegetarians. With 
the set menu system, the client generally received the regular main choice or the 
first item listed on the master menu unless they had indicated their dislike for a 
particular dish, e.g. fish. From the suppliers’ perspective, the set menu was the 
easiest method for distributing meals. However it does not give the client a choice 
or empower them to make a decision about an important daily matter, such as 
what to eat.  The Food and Nutrition Policy of the Inner & Eastern Health Care 
Network states (1996):  
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“patient choice is important as this is one of the few areas where the client 
can take responsibility for and maintain a sense of control in their 
treatment”.  
 
Whilst it is recognised that MOW recipients are not hospital patients, the analogy 
of decision making and empowerment can be inferred. This decision-making 
aspect of anyone’s life should hence not be removed from the elderly including 
MOW recipients. The Review of HACC Subsidised Food Services in Victoria 
(McVicar and Reynolds, 1994) highlighted the limitations of MOW services and 
observed that the current system enforced that clients had to accept what was 
delivered on the day without being offered a choice. The review concluded that: 
 
• “it reinforces the notion of dependency and charity – you have little 
control; 
• there is strong anecdotal evidence to suggest that people discard meals 
they do not like or portions of meals they do not like; 
• it can be very boring having no opportunity to vary what you eat from 
week to week, year to year; and 
• it provides no capacity for individual or cultural differences and tastes 
to be accommodated”. 
 
The introduction of a selective menu has been recommended in a number of 
studies and publications, including the “Future Directions For HACC Food 
Services” (Victorian Government Department of Health and Community Services, 
1995) which would maximise choices for MOW clients.  
 
To achieve the optimal aim of the MOW program, and to assure 100% of meal 
utilisation, the menu items should reflect clients’ preferences (Coulston, Craig and 
Voss, 1995). It must also be recognised that a significant number of elderly people 
may be on MOW for many years, and therefore the meals need to be interesting 
and offer a substantial variety to maintain their interest in food and provide 
adequate nutritional support. In a number of MOW reviews, clients commented on 
the monotony of MOW menus (Tilston, et al, 1994). As the elderly become more 
conservative with their tastes, MOW menus tend to include familiar dishes.  
Whilst the HACC standards stated that the food provided must be nutritious, 
Nolan (1993) cautioned that “…unfortunately it does not matter how nutritional 
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the meals are if the clients do not eat them.” Therefore MOW menus need to 
reflect the food preferences of their clients. 
 
MOW also caters for people with special dietary requirements, therefore when 
planning menus, these needs must be considered, such as texture modified diets 
for those with swallowing difficulties, problems with dentures, diabetes, allergies, 
etc. The organoleptic qualities of the menu should likewise be considered, as the 
elderly’s taste and smell (olfactor) may be affected, therefore suitable menu items 
have to be included. 
 
3.2.7  Summary 
 
Meals on Wheels has a long history in providing subsidised meals of the elderly 
who are no longer able to prepare meals for themselves. As a valuable service, it 
must meet the food and nutritional needs of its clients. Meals should meet 
nutritional standards set by HACC. Whilst a selective menu system is more 
desirable, no matter what system is adopted, sound menu planning principles must 
be applied to ensure meals are interesting and appetising.  
 
3.3 ETHNIC FOODS 
 
The issue of catering to the needs of elderly people from non-English speaking 
backgrounds (NESB) has been one that has been approached in several reviews 
over the years (The Springvale Ethnic Meals Project, 1993; The Ethnic Meals 
Project, undated; Ethnic Meals Services in the City of Prahran, 1993; Ethnic Food 
Services Project, undated). A number of reviews had been conducted highlighting 
the small number of people from NESB on the MOW program. The main reason 
cited for this was the general unsuitability of the meals. In Victoria it is a 
particularly important issue as it is the most ethnically diverse state in Australia, 
with people of NESB from over 140 countries.  (4th National Food Services 
Conference proceedings, 1991). Yet, for example in the Melbourne suburb of 
Brunswick with a high NESB population but a low percentage of NESB MOW 
clients (Brewer, 1995).  Some of the reasons intimated for this low participation 
rate were (4th National Food Services Conference proceedings, 1991):  
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• “presentation of the food – people are not used to eating out of a foil 
container;  
• not being consulted before meals are put on the menu;  
• number of courses offered during a meal, e.g. the Greeks don’t have 
soup or dessert; and 
• no choice on the menu and the non-observation of religious practices”.  
 
Research has been carried out into how they could best cater for the ethnic 
populations in their community, and some councils have established Ethnic Meals 
Projects, such in the Inner Western Region. This project examined the possibility 
of introducing ethno-specific meals into the mainstream MOW menu. Other 
ethnic meal projects encouraged their elderly ethnic population to cater for 
themselves with councils providing suitable venues. An example of a successfully 
established ethnic meal project was the Hungarian Elderly Citizens Club in 
Prahran (Kovesdy, 1995).  
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4.0 NUTRITION AND THE ELDERLY 
 
The following section examines the nutritional status of the elderly living in the 
community and the importance of sound nutrition to prevent inappropriate 
hospitalisation or institutionalisation. Whilst a balanced diet is important, changes 
during the ageing process affect not only the consumption, but the enjoyment of 
food. 
 
4.1 NUTRITIONAL STATUS OF THE ELDERLY 
 
Sound nutrition is important to the maintenance of a healthy life at all ages. 
Cobiac and Syrette (1995) concluded that the elderly living in the community are 
generally fitter and healthier than the elderly living in institutions, although the 
results of their study concluded that a significant percentage of elderly in the 
community were at moderate to high nutritional risk. Lipski (1996) estimated that 
up to 30% of elderly over the age of 60 living in the community suffered from 
some kind of malnutrition. All in all, both studies inferred that there are elderly in 
the community that are at some form of nutritional risk.   
 
The elderly living in the community may be at nutritional risk for various reasons. 
Risk factors associated with poor nutritional status have been identified by 
Horwath (1991) as financial constraints and living alone, particularly for men. 
Further risk factors are the increasing difficulty with shopping, preparing meals 
(Coulston, Craig, Voss, 1996; Yamaguchi et al, 1998), poor dentition and the 
affect of prescribed and non-prescribed drugs (Cobiac and Syrette, 1995).  
 
A study by Horwath (1991) noted a trend in the elderlys’ food consumption, the 
common thread being the greater intake of foods with high fat and salt content, 
but a lower consumption of fibre and Vitamin C rich foods. 
 
Eating and sharing a meal is part of an important social activity. Therefore life-
style activities have a bearing on the nutritional status of the elderly. Horwath 
(1991) concluded that socially and physically active people consumed fruit and 
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vegetables together with a wider variety of foods in greater amounts, a trend not 
noted in the less active elderly. Single elderly men, who may have had little 
experience in meal preparation, have been identified as being at greater nutritional 
risk compared with elderly women and couples.  
 
The Health Status of Older People Project  (Victorian Health Promotion 
Foundation, 1996) detected the following factors, which may also lead to 
nutritional deficiencies:  
 
• “less than ½ of the older people reported daily consumption of 
fruits, vegetables and milk products;  
• less than 1/3 of respondents met the National Heart Foundation 
criterion for “acceptable” body mass index (BMI); 
• less than ½ of all respondents ate foods from all three food 
groups everyday; and 
• data suggests that women have better food intake than men”. 
 
 
4.1.1 Summary 
 
Social changes, such as living alone and low income all impact on the elderly’s 
food intake which may affect their nutritional status. This therefore has clear 
implications for the quality of support, particularly for MOW, to provide adequate 
support for the elderly living in the community. 
 
 
4.2 NUTRITIONAL REQUIREMENTS OF THE ELDERLY 
 
Wahlqvist, Savige and Lukito (1995) observed that overnutrition and 
undernutrition may contribute to many common diseases or disorders in the 
elderly.  
 
Adherence to a balanced diet and positive eating pattern through the life span is 
important in maintaining mental and physical health. A well balanced diet for the 
frail elderly is essential, although need for certain nutrients changes with ageing. 
For example, a decline in physical exercise may result in reduction in lean body 
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mass. The amount of lean body mass influences an individual’s metabolic rate and 
therefore the monitoring the amount of food consumed is important as excessive 
amounts may lead to obesity. There are no recommended dietary intakes (RDI) in 
Australia developed specifically for the elderly (Cobiac & Syrette, undated). 
However in America research has commenced in developing RDIs for the elderly 
with a focus on the prevention of disease rather than the nutrient levels required 
for the avoidance of deficiencies (Russell, 1997). Thus until such time as the 
elderly’s dietary needs are calculated, their nutrient intakes meet the RDI devised 
for adults. 
 
The recommended intake of essential vitamins and minerals remains similar for 
the elderly as for adults. In a nutrition study carried out by Cobiac and Syrette 
(undated), it was observed that while the elderly consumed the major nutrients in 
adequate amounts, there was concern about their lower zinc, calcium, Vitamin E 
and fibre intake. This indicates the necessity to develop RDIs especially for the 
elderly as nutritional requirements may be altered with not only increasing age, 
but prescribed drug usage. Yamaguchi (1998) concluded that drugs such as 
antacids, antibiotics and laxatives, frequently used by the elderly, may result in 
deficiencies in essential minerals and vitamins including some B group vitamins, 
such as B6, B12.  Riboflavin status in the elderly was raised as a concern by 
Russell (1997), stating that deficiencies of this vitamin were commonly observed 
in this group. Yamaguchi (1998) further argued that the U.S. RDI of 1.1 mg/day 
(Russell, 1997) for riboflavin may be low to avoid some diseases, such as heart 
disease and osteoporosis. The Australian RDI for riboflavin was 1.3 mg for males 
and 1.0 for females (Truswell, 1990). Folate has been identified as a vitamin that 
is generally consumed in inadequate amounts by the elderly (Horwath, 1991). 
Good food sources of folate are yeast extract, liver, kidney, peanuts, cereal 
products, eggs, fish, cheese and potatoes (Truswell, 1990). Russell (1997) 
concluded that RDI levels of folate for the elderly be set at 400 µg to maintain 
blood homocysteine levels. The Australian RDI levels remain at 200 µg.  
 
Read (Truswell, 1990) suggested that, for reasons such as poor dentures and lack 
of food handling competence the elderly were more at risk of being deficient in 
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vitamin C. However a daily intake of 30mg, though with a reduced margin of 
safety, was adequate to maintain vitamin C status.  
 
Horwath (1991) implied a link between the ageing process and malnutrition with 
the decline in the immune system. Zinc is an important nutrient for the 
maintenance of the immune system, but studies have concluded that zinc status in 
the elderly was low (Horwath, 1991; Yamaguchi et al, 1998). Recommended iron 
intake of 7 mg for males remain constant for males, but decrease from 12-16 mg 
to 5-7 mg for post-menopausal women. Iron remains an important mineral for a 
balanced diet to prevent anemia.  
 
The need for calcium increased with ageing for both men and women and plays an 
important role in reducing bone loss, a condition that can affect elderly people’s 
quality of life. Wahlqvist, Savige and Lukito (1995) concluded that the elderly had 
decreased ability to absorb calcium and hence were at greater risk of suffering 
calcium deficiency. Horwath (1991) concluded that a diet high in calcium reduced 
the rate of bone loss.  
 
The recommended protein intake for the elderly was under review as the current 
0.8g/kg per day may not be adequate due to changes in the process of absorption 
and metabolism of the nutrient (Coulston, Craig, Voss, 1996). The requirements 
for other nutrients such as sodium, phosphorous, potassium and selenium 
remained the same for both the young and elderly males and females. 
 
A study by Mc Vicar & Reynolds (1994) concluded that failure to meet the 
nutritional needs of the frail elderly could be due to: 
 
• “lack of knowledge or interest in their nutritional requirements; 
• inability to purchase suitable foods for reasons such as poor vision, 
lack of skills; 
• inability to prepare and cook food as a result of physical disability, 
skills, loss of interest; and 
• inability to eat certain foods due to teeth or gum problems and/or 
swallowing difficulties”. 
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4.2.1 Summary 
 
The elderly living independently in the community have been identified as a group 
that is at a higher risk of malnutrition (Cobiac & Syrette, undated), thus it is 
important that they understand the concept of a balanced diet. There are no 
specific RDI’s developed for the elderly, although indications are that nutritional 
requirements change with ageing and therefore it is important that their diet meet 
the recommended dietary intakes for adults. 
 
4.3 FACTORS AFFECTING NUTRITIONAL STATUS OF THE 
ELDERLY 
 
While longevity is a trend in the Australian population, ageing brings new 
difficulties, both physiological and social. 
 
4.3.1 Physiological and physical changes 
 
The human body undergoes several changes during the ageing process, which 
alter food intake and ultimately nutritional status. As the body ages, it becomes 
more prone to diseases. Most common illnesses in the elderly are arthritis, 
osteoporosis, diabetes, asthma and heart conditions (Santrock, 1992). Depression 
and the loss of mobility associated with joint and muscle deterioration are among 
the most significant health problems that alter quality of life. 
 
Heart attack and stroke are a major health concern, but research indicates that diet 
and regular physical exercise could reduce the risks (Wardlaw, 1998). A diet high 
in fruits and vegetables can play an important role in reducing the occurrence of 
strokes in the elderly (Wardlaw, 1998). Osteoporosis or the reduction in bone 
density that affects a significant number of elderly is associated with a diet low in 
vitamin D and calcium (Wahlqvist, Savige, Lukito, 1995). Moreover Wahlqvist, 
Savige, Lukito (1995) assert that calcium deficiency in the elderly is a concern as 
with ageing the body’s ability to absorb calcium reduces. To counteract this 
condition, studies have shown that increased calcium in the diet reduced the rate 
of bone loss (Horwath, 1991).  
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A number of other physiological changes occur in the body due to ageing which 
influence nutritional status, for example, as physical activity slows down lean 
body mass declines, and body fat increases (Wardlaw, 1998). However research 
by Wahlqvist, Savige, Lukito (1995) revealed that stout older people may be 
healthier than someone who was thin. With ageing the liver, gallbladder and 
pancreas functioned less efficiently. The kidneys begin to filter wastes more 
slowly and may decline in the processing of protein and sodium (Emlet, et al, 
1996). Constipation is a major health issue for the elderly, mainly occurring 
because gastric juice production decreases, slowing down the rate of digestion of 
food through the digestive system, resulting in constipation. The condition, occurs 
in approximately 20% of elderly (Stitt, S., O’Connell, C., Grant, D., 1995), which 
may be aggravated by decreased physical activities, reduction in fluid intake, 
consumption of refined foods together with the influence of certain drugs (Meals 
on Wheels Nutrition and Food Service, 1992).  
 
Loss of teeth or poor fitting dentures are related to the amount of food consumed, 
ultimately resulting in the loss of sensory enjoyment related to food (Emlet, et al, 
1996). Over 30% of elderly aged 65 to 74 suffered from loss of teeth and the 
percentage increased with advanced age (Wardlaw, 1998). Whilst dentures 
enabled the individual to expand on the type of foods eaten, changes in facial bone 
structure may loosen dentures restricting the ability to chew. Poor dentition may 
influence the foods chosen in preference to others (Northern Sydney Area Health 
Services;1992), for example softer foods may be easier to manage. Gastritis, 
diabetes and digestive disorders can further affect food consumption.  
 
4.3.2  Appetite  
 
Appetite, food intake and enjoyment of food are often related. Cobiac and Syrette 
(undated) noted that people with decreased appetites avoided vegetables and 
bread, both of which supply essential nutrients. With advancing age, appetite 
generally declines. Prescribed drugs may suppress the appetite, while they may 
also cause disgeusia, the loss of taste (Herne, 1993). Illness and pain affect the 
desire to eat, hence reducing food intake (Northern Sydney Area Health 
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Services,1992). It is therefore important that MOW  meals are appealing to 
stimulate the appetite and encourage the consumption of the food. 
 
4.3.3  Olfactory dysfunction 
 
The ability to identify the smell and taste of foods consumed, contribute to food 
enjoyment. Food odours can be detected orthonasally and flavours retronasally 
(Duffy, Backstrand, Ferris, 1995). In the Duffy, Backstrand and Ferris  (1995) 
research which focussed on the link with nutritional status and olfactory 
dysfunction in elderly women, observed greater food intake to compensate for the 
loss of detecting flavour and aroma, thus affecting the overall enjoyment of food. 
Ageing often result in olfactory dysfunction, the loss of the acute sense of taste 
and smell (Bryant, 1985; Munro, Danford, 1989; Shaw, 1985), which in turn may 
affect the enjoyment, type and amount of food consumed. Research by Duffy, 
Backstrand, and Ferris (1995) estimated that approximately half of the aged 
population suffered from significant olfactory impairment. The inability to taste 
sweet and salty flavouring often led to the overuse of them on foods with the 
possible consequence of the difficulty controlling diabetes and hypertension.  
Horwath (1991) on the other hand suggested that the loss of taste sensation was 
not necessarily the result of ageing, but due to illness and medication. The elderly, 
for example, with Alzheimer’s disease experienced significant olfactory 
impairment. 
 
4.3.4 Medication and drugs  
 
Marcus and Berry  (1998) concluded that the side effect of prescribed drugs could 
cause nausea and vomiting as well as affecting the sense of taste and smell. Both 
of these factors can influence nutritional intake. 
 
Furthermore drugs may alter food intake, digestion, absorption and or utilisation 
of key nutrients (Yamaguchi, et al, 1998). The review by Yamaguchi, et al, (1998) 
concluded that the most often used medications caused deficiencies in some 
vitamins, minerals, and other major nutrients, such as calcium, magnesium and 
zinc. The elderly were major users of prescribed drugs and the numbers of elderly 
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taking one or more medication were significantly higher in the oldest age group 
(Teshuva, Stanislavsky, Kendig, 1994). It was, therefore, essential that the elderly 
maintained an adequate nutrient intake in an attempt to counteract the side effects 
of drugs. 
 
4.3.5 Psychological and social changes  
 
Psychological and social changes can have an influence on nutritional status. 
Emlet, et al (1996) summarised the changes in social situations and lifestyle that 
may alter food intake: 
 
• “the social life of the elderly is often centered around food. Eating is a 
social and psychological event as well as a psychological need; 
• adults, who live alone may be vulnerable to social isolation, decreased 
psychological well being and inadequate dietary intake; 
• elderly persons with extensive friendship networks have been reported 
to have more adequate diets than those without such social support; 
and 
• a lower income after retirement may lead to decreased spending on 
food. It limits access to food and reduces food choices. This may in 
turn affect nutrient intake and thus nutritional status”. 
 
McVicar and Reynolds (1994) concluded in their study that food intake was 
linked to psychological factors as well as physical difficulties. They noted that 
clients eating patterns altered if meals were consumed in isolation. Elderly people 
have concerns regarding growing old, the major ones being health, financial 
security, retirement and housing (Australian Government Publishing Service, 
1994). Ageing also impacts on their emotional status; there is an increase in 
suicide and depressive illness (Exton-Smith, Overstall, 1979). All of these factors 
can  impact on the wellbeing and ultimately on the nutritional status of the elderly. 
 
Changes in lifestyle and living conditions often affected food intake of the elderly. 
In Australia over 70% of elderly live in their own homes (Schwab, 1989). Whilst 
this was a reflection of the high level of independence of the aged population, it 
does highlight their vulnerability. Eating is often associated with social events, but 
for the elderly it may become a very lonely time in the day’s activity and hence 
may lead to a loss of interest in food (Bryant et al., 1985). Furthermore, Teshuva, 
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Stanislavsky and Kendig (1994) alluded to the fact that socially isolated people 
with a low socioeconomic status and men living alone belonged to a higher risk 
group. Poverty or low income significantly reduced the ability to consume a 
healthy and varied diet.  Another factor that may influence and, to some degree, 
restrict food choices was the difficulty in carrying out the shopping. Physical 
disability, such as arthritis and vision impairment, often restricted the act of 
choosing food items as well as carrying grocery bags.  
 
Walker-Brickhead (1996) stated that age 65 generally signaled the end of 
Australian men’s working life, which implied the “end of productivity and 
economic independence; all of which are meanings attached to old age”. Ageing 
has often been associated with negative social stereotyping as the change in status, 
power and physical appearance ensued. Some of the reasons why the elderly 
experienced negative attitudes may be because (Exton-Smith & Overstall, 1979): 
 
• “most western countries have a strong work ethos, therefore a retired 
person is regarded as less than useful; 
• increased costs to society to maintain adequate pension causes 
resentment; 
• fears of growing old and dying; and 
• often society looks at the elderly as being in poor mental and physical 
health”. 
 
Caring for the elderly is an issue that Australia, like other nations with a rapidly 
ageing population, will have to address. In general the Australian elderly tend to 
be agile, busy and active in maintaining family and community contacts. They 
also tend to feel that despite experiencing ageing, they still had a lot to offer the 
community.  
 
 
4.3.6 Summary 
 
The ageing process brings about many physical and social changes in life. The 
elderly generally prefer to remain independent in their community, which places 
them in a high nutrition risk category. There are a number other factors that affect 
the nutritional status of the elderly such as the occurrence of illnesses such as 
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heart attacks and strokes increase. Drugs and prescribed medication, olfaction 
dysfunction, dental problems and constipation. 
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5.0 AIMS OF THE STUDY 
 
The aim of the study was to evaluate the provision of Meals on Wheels meals to 
the elderly in two Melbourne councils in the era of council reforms. The study  
examined several aspects of the service: 
• analysis of the menus in relation to HACC guidelines;  
• analysis of meals for their nutrient content; and 
• client assessment of the Meals on Wheels services and the meal’s 
organoleptic qualities.  
 
5.1 AREAS OF INTEREST 
 
a. Menu structure 
 
The composition of the menu is an integral part of the MOW service and they 
should reflect client needs and preferences. The study sought client’s views on the 
menu choices and their suitability in meeting needs. However, Meals on Wheels 
menus should be designed in conjunction with HACC guidelines and general 
principles of menu planning. Both case study councils’ menus were assessed and 
compared to HACC guidelines and with the general principles of menu planning. 
 
b. Nutritional standards of MOW 
 
For some frail elderly MOW may be the main meal consumed during the day and 
therefore it is important that meals are nutritionally adequate. Meals were assessed 
by food weight and recipes analysed for their nutrient content using a food 
analysis program. The results were compared with the HACC recommended 
weights for each food type and the recommended nutrient  levels of the meals. 
 
c. 
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Client assessment of MOW 
 
For MOW service to be successful it must meet the needs of their clients. To 
ascertain clients perceptions of the service interviews were conducted on the 
various aspects of the service, including delivery times, menu choices, suitability 
of food items, and overall rating of the service and food. The results were then 
compared to a customer satisfaction benchmark used in the industry. 
 
d. Assessment of the organoleptic qualities of the MOW 
 
Food acceptance depends largely on its appeal to the senses; taste, smell, sight and 
texture. Clients were asked to assess the organoleptic qualities of MOW. The 
results were compared to a customer satisfaction benchmark used in the industry. 
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6.0 METHODOLOGY 
 
6.1 INTRODUCTION 
  
The study’s aim was to investigate the provision of Meals on Wheels meals to the elderly 
by two Melbourne Councils referred to here as the City of South and the City of North, 
both having undergone a transformation due to Victorian State Government initiated 
reforms to councils.  
 
The case study approach was applied to evaluate the service provided by the Councils to 
the elderly. The study was not designed to compare the two Councils’ method of service 
delivery, but to evaluate whether each was meeting both the food and nutritional needs of 
their clients in an environment with differing approaches of service delivery. The data for 
each study component was analysed and presented separately for both Councils. 
 
The project was divided into five main components: 
• engagement of councils; 
• MOW menu analysis by food type and variety;  
• analysis of actual meals; 
• client assessment of Meals on Wheels; and 
• client assessment of the organoleptic qualities of Meals on Wheels.  
 
These studies were undertaken over a 13-month period from November 1997 to 
December 1998. 
 
6.2 ENGAGEMENT OF COUNCILS AND CREATING OF SETTING 
 
The City of South applied compulsory competitive tendering (CCT) across most of its 
functional process and tendered out a significant number of its human services, including 
Meals on Wheels. The City of North espoused a differing approach where its human 
services were excluded from the tendering process. As a result Meals on Wheels was not 
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market tested and the MOW service remained under the council’s aegis. Due to the 
differing philosophies the study was able to explore some of the issues that affected 
service delivery to the elderly in the era of local government transition, i.e. the provision 
of MOW by internal and by external providers. 
 
Both the City of South and the City of North’s management, through the Managers of 
Aged and Disability Services, were invited to participate in the study. Formal letters were 
sent outlining the aims and objectives of the research to obtain approval prior to 
proceeding with the data collection (Appendix 1, p. 183). 
 
Formal and informal interviews, based on pre-prepared questions (Appendix 2, p. 184) 
were conducted with the Managers of Aged and Disability Services from both councils 
together with other staff members involved with service delivery to the elderly. The use 
of the pre-prepared questions ensured that identical areas of each council’s operations 
were covered during the interviews. These included aspects of change that occurred 
within the Councils since the implementation of the State Governments initiated reforms, 
including amalgamation and the introduction of compulsory competitive tendering 
(CCT).  
 
Questions about the organisation and philosophy of Food Services, including Meals on 
Wheels, suppliers of the meals, contract specifications, the style of the meals, quality 
assurance programs, meal delivery aspects and catering for special needs were raised 
during the interviews. Furthermore the effect of CCT on service delivery was also 
discussed. 
 
6.3 MENU ANALYSIS BY FOOD TYPE AND VARIETY 
 
Four-week menus for the menu analysis were obtained from both councils’ meal 
suppliers. For the City of South the “Summer Menu, 1998” version was used. The City of 
North’s menu did not identify the season or the date, but was the current menu in March 
1998. 
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The menu review was completed in two stages. The four-week menus were used to 
analyse their meal composition. For the analysis of the menus for their adherence to 
general menu planning guidelines, five-day menus were used.  
 
6.3.1  Frequency of menu items 
 
The Home and Community Care (1993) guidelines emphasise that to ensure that MOW 
meals are nutritionally adequate they should be based on sound menu planning 
guidelines. The guidelines stipulate that the following foods and the number of serves be 
included in the menu each day (Table 2). 
   
  Table 2: HACC recommended menu composition 
HACC guidelines for menu 
composition 
Number of serves* 
Meat/alternative One serve 
Potato/alternative One serve 
Green vegetable One serve 
Yellow vegetable One serve 
Fruit One serve 
Bread/cereal/alternative One serve 
Milk/alternative One serve 
Vitamin C supplement One serve 
  *Refer to Table 6 for HACC recommended food serving weights. 
 
Based on these HACC recommended foods, items in each council’s menu were 
categorised into their respective categories (Table 3) and the number of times they were 
served over the four-week (28 day) period totalled, e.g. if there was one meat serve each 
day per week over the four-week cycle, this meant that there was 28 possible serves of 
meat over 28 days, which met the HACC recommendations. 
 
If the HACC recommendations were observed, the following results would be obtained. 
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Table 3: Number of possible serves of each food item in 28 days 
Food Type No. of possible serves  
(percent of HACC recommendations) 
Meat  28 (100%) 
Meat alternative (vegetarian) 28 (100%) 
Potato (or rice occasionally) 28 (100%) 
Green vegetable 28 (100%) 
Yellow vegetable 28 (100%) 
Fruit  28 (100%) 
Bread/cereal/alternative 28 (100%) 
Milk/alternative 28 (100%) 
Vitamin C supplement 28 (100%) 
   
6.3.2 Evaluation of the results 
 
Each councils’ menu was grouped into the same food type categories as in Table 3, 
totalled for the four week period before being compared with the HACC recommended 
number of serves. Food categories below the HACC recommendations are highlighted 
with yellow colour. 
 
6.3.3  Characteristics of menu planning 
 
The menu items were analysed in the following categories: repetition, texture, and colour. 
Taste and presentation of the meals was not analysed. Repetition was based on the four-
week menu as both menus stipulated the main ingredient, e.g. meat type, pasta, etc and 
the accompanying vegetables. For the texture and colour analysis the five-day menu was 
used, as it required the researcher’s observation. 
 
a. Frequencies: Food items from each supplier’s menu were categorised (see 
Table 4) to determine the level of repetition of main ingredients during the 
four-week cycle.  
 
b. Texture: The texture of cooked food is generally affected by the cooking 
method applied. Assessment was based on meat meals for the five-day study 
period (City of South - Week 2; City of North - Week 1). These items were 
 44
categorised according to their texture based on their method of preparation. It 
was assumed that conventional commercial cooking methods were applied for 
the preparation, unless otherwise stated. The two meat based meals, main and 
alternate were examined for their texture. The analysis was based on whether 
the meat was prepared by using a “dry” or “moist” cooking method. Meals 
served with gravy or a sauce were not classified as “moist”. 
 
Table 4: Assessment of repetition of food items for the four-week menu 
Menu item Criteria 
Soups  The soups main ingredients were tabled e.g. chicken. 
Main  meals  The main meats used in the meals were tabled for the main and 
alternate choices. 
Vegetarian  meals The vegetarian meals were tabled according to their main ingredient, 
e.g. pasta 
Potato/rice Potatoes were tabled into the number of times mashed potato and 
other potato, e.g. boiled, and rice were served with each menu item 
Vegetables  The vegetables were tabled into main vegetable types appearing 
most frequently.  
Desserts  The desserts were separated into cake based, pastry based, custard 
based, and fruit based for both regular and diabetic desserts. 
 
 
Table 5: Criteria for determining the texture of the meat based meals 
Cooking method Criteria 
Dry  Food was prepared using one of the following cooking methods – 
grilling, frying, baking or roasting. (frying was placed in this 
category as the end product’s result was a dry surfaced food) 
Moist  Food was prepared using one of the following cooking methods - 
braising, stewing, boiling and poaching 
 
c. Colour: The colours of the main, alternate and vegetarian meals and the 
vegetables were recorded over the five-day study period (City of North - 
Week 1; City of South - Week 2).  
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6.3.4 Evaluation of the results 
 
To evaluate the frequencies of ingredients, the main food types of the three courses over a 
four-week cycle was summed up and charted. The most frequently used ingredients were 
highlighted in blue colour. The texture of the meat dishes over a five-day period was 
grouped together according to the cooking method used. The most frequent preparation 
method or combination of methods was highlighted in blue. The main meals were 
grouped according to their dominant colours, highlighted in blue colour. 
 
6.4 ANALYSIS OF ACTUAL MEALS 
 
The analysis of MOW meals over a five-day period was conducted in two stages:  
• Analysis of MOW by food weight;  
• Nutrient analysis of MOW meals. 
 
6.4.1 Analysis of Meals on Wheels by food weight 
  
The collection of the meals was coordinated with the Food Services Managers of both 
Councils and commenced on 16 March 1998, coinciding with the clients’ analysis of the 
organoleptic qualities of MOW (refer Method 6.6). One sample of each course for five 
days was collected from the MOW dispatch kitchens and delivered each day to Deakin 
University (Burwood campus) by taxi, where they were weighed using an electronic 
balance. The menu items weighed were: 
• Soup; 
• Two main meat and vegetable meals; 
• Vegetarian and vegetable meals; 
• Two salad meals (City of South only); and 
• Two desserts. 
The texture-modified meals, i.e. vitamised, were not included in the analysis.  
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Each meal item was weighed and recorded separately: 
• The meat was weighed separately from the gravy or sauce;  
• Each vegetable was weighed separately; and  
• The main dessert was separated from the custard or stewed fruit (if it was 
served).  
 
Table 6: HACC recommended food servings (HACC Program Manual, 1993). 
 
Food type 
HACC recommended 
food serving weight 
One serving: Meat/Alternative 
 Meat/poultry/fish 75-90g 
 Peas/beans/lentils 1 cup 
One serving: Potato/Alternative 
 Potato  90g 
 Rice or pasta (occasionally) 120-150g 
One serving: Green vegetable 
 Green vegetable 60g 
One serving: Yellow or orange vegetable 
 Yellow/orange vegetable 90g 
One serving: Fruit 
 Fruit – cooked/prepared 120g 
 Whole fresh fruit 1 medium 
One serving: Bread/Cereal/Alternative 
 Bread 1 slice 
One serving: Milk/Alternative 
 Milk 200ml 
One serving: Vitamin C Supplement 
 Orange juice 75ml 
 
The weight of each food item was recorded. The calculation of the weights had a 5% 
margin allowed prior to documentation. The results were compared with the HACC 
recommended food servings weights as shown in Table 6.  
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6.4.2 Nutrient analysis of Meals on Wheels over a five-day period 
 
Meal combinations from Week 2 for the City of South and Week 1 from the City of 
North were used in the nutrient analysis based on NUTTAB ’95 (Commonwealth of 
Australia), and FoodWorks ( Xyres, 1998). The analysis was completed in two stages: 
1. Calculation of nutrients supplied by cooked vegetable accompaniments; and  
2. Calculation of nutrients supplied by soup, meat and meat substitute in the main course 
and dessert menu items. This was initially completed by analysing raw ingredients as 
they appeared in the recipes. Vitamin retention, were calculated based on Thomas and 
Corden’s (1977) estimates of thiamin and ascorbic acid retention (refer Appendix 3, 
p.189 for table of percentages of vitamin retention). This factor was applied to 
achieve nutrients supplied by these items as cooked. 
3. The nutrients supplied by the cooked vegetables were added to the nutrients supplied 
by the soup, meat and meat substitute and desserts to obtain the final nutrient content 
of the meal combinations. 
 
There can be no assurance that the recipes provided for this study were strictly followed 
and that the actual serving sizes matched the intended quantities and as a result there may 
have been some variations in meal sizes. The recipes obtained from both MOW suppliers 
were analysed with the number of intended serves to calculate the weight of each serve. 
This theoretical weight was used in the calculations of nutrients for the meal 
combinations. Using the food analysis program “Nutrient Data Table for Use in 
Australia” Diet 3 and 4 (NUTTAB 91-92), and FoodWorks (1998), the recipe ingredients 
were analysed for their nutrient content. Only nutrients that were specified in the HACC 
guidelines were recorded in the results (see Table 7).  
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Table 7: Nutrients analysed in the MOW meal combinations 
Nutrients 
- Kilojoules - Niacin 
- Protein - Magnesium 
- Vitamin A - Calcium 
- Vitamin C - Iron 
- Thiamin - Zinc 
- Riboflavin  
 
There are no HACC standards for cholesterol and dietary fibre, but were considered 
important to show their level in the meal combinations and consequently they are 
summarised in a separate table. 
 
Despite using the two computer analysis programs, not all food items were found and 
some foods had to be substituted with a similar food item (Appendix 4, p 190), which 
may have influenced the final nutrient analysis result. The accompanying vegetable 
quantities were based on the actual cooked weights from the analysis by food weight 
study, as the recipes did not provide serving sizes for these. The City of North did not 
provide recipes for their soups and therefore the nutrient analysis was based on 
“standard” soup, (e.g. pumpkin soup) in the Diet 3 food analysis program or were based 
on the City of South’s recipes. 
 
For the analysis the menu items were grouped together in various combinations to 
evaluate the nutrient content of a complete meal combination rather than as a single 
course within a meal. This was based on the assumption that the majority of meals were 
consumed in a combination such as soup, main course and dessert, and the resulting data 
provided a more informative assessment of the nutrient content of the meals. These meal 
combinations (MC) were: 
 
MC 1 - Soup + main course + dessert; 
MC 2 - Soup + alternate main course + dessert; 
MC 3 - Soup + vegetarian course + dessert; 
MC 4 - Soup + main course + diabetic dessert; 
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MC 5 - Soup + alternate main course + diabetic dessert; 
MC 6 - Soup + vegetarian course + diabetic dessert; 
MC 7  - Soup + main salad + dessert (City of South only); 
MC 8 - Soup + vegetarian salad + dessert (City of South only); 
MC 9 - Soup + main salad + diabetic dessert (City of South only); and 
MC 10 - Soup + vegetarian salad + diabetic dessert (City of South only). 
 
The nutrient composition for each meal combination was tabulated in a Microsoft Excel 
(Version 1997) spreadsheet and the following statistical data was calculated for each 
nutrient per day over the five-day period:  
• Total; 
• Mean; 
• Standard deviation; and 
• Range. 
The results were examined to determine the amount of nutrients supplied in each meal 
combination over a five day period and whether they met the HACC standards for people 
aged 60 and over. The recommendations were based on the data for “reference man” and 
“reference woman” as shown in the table below: 
 
Table 8: Reference man and woman data (Thomas & Corden, 1977) 
 Age Body mass 
Reference man 64+ years 70kg 
Reference woman 54+ years 58kg 
 
Estimate of HACC recommendation for nutrient supply for MOW was based on 
recommendation by the Department of Health, (1977), that MOW meals should supply 
two-thirds of the dietary allowance for vitamin C, one-half for the other vitamins and 
minerals and one-third of the energy allowance (Pargeter, 1986). Table 9 shows both the 
recommended dietary intakes for both males and females followed by the estimate of the 
HACC recommendation for nutrient supply.  
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The nutrient quantities of the actual meals were compared separately with the male and 
female HACC nutrient standard.  It was recognised that males have an equal or greater 
requirement for some nutrients than females. The results were expressed as a percentage 
of the estimated HACC nutrient standard for MOW. 
 
Table 9: Recommended nutrient intake for MOW 
 
Nutrient 
Recommended 
Dietary Intake 
(RDI)* 
Proportion of the 
RDI of the nutrient 
to be supplied by 
MOW** 
Estimated HACC 
recommendation for 
nutrient supply by MOW 
 Male Female  Male Female  
Energy (kJ) 8,800 6,400 1/3 2,940 2,135 
Protein (g) 52 43 ½ 26 22 
Vitamin A (µg) 750 750 ½ 375 375 
Vitamin C (mg) 30 30 2/3 20 20 
Thiamin (mg) 0.9 0.7 ½ 0.45 0.35 
Riboflavin (mg) 1.3 1.0 ½ 0.7 0.5 
Niacin (mg) 14 10 ½ 7 5 
Magnesium (mg) 320 270 ½ 160 135 
Calcium (mg) 800 1000 ½ 400 500 
Iron (mg) 7 5 ½ 3.5 2.5 
Zinc (mg) 12 12 ½ 6 6 
(*Based on current NH & MRC recommended dietary intakes for use in Australia, Truswell, 1990) 
(**Home and Community Care Program, 1993) 
 
6.4.4 Evaluation of results  
 
The results for each nutrient were compared with the HACC standards. Those nutrients 
below the HACC standards were highlighted.  
 
6.5 CLIENT ASSESSMENT OF MEALS ON WHEELS 
 
Both quantitative and qualitative methods of data collection were used for the client 
assessment of Food Services. A questionnaire designed to cover most aspects of MOW 
services was completed with the researcher. This ensured a response from the elderly 
clients, and moreover allowed for additional information supplied by clients to be 
documented.  
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6.5.1 Criteria for selecting the study group  
 
The selection criteria for the study group was: 
• Proportional representation of males and females; 
• Aged over 65 years; 
• Proportional representation of major ethnic communities within the 
municipality; 
• Clients receiving MOW at least four times per week; 
• Clients having received MOW for at least six months. 
 
Criteria for the selection of the study groups were determined for the following reasons. 
• As females lived longer (OECD, 1988), proportionally they represented a 
higher number of clients on the MOW program.  
• The Lincoln Gerontology Centre and the National Ageing Research Institute 
used the age 65 to define “elderly” people. As the study aimed to canvass the 
views of elderly clients it necessitated the participated clients to be sixty-five 
years or above.  
• The study aimed to obtain the views of the elderly ethnic MOW clients in the 
two Councils to established whether the style of the MOW meals was 
culturally satisfactory for the non-English speaking clients.  
• The last two criteria of receiving meals at least four times per week and 
having been receiving MOW for at least six months, were to ensure that the 
participating clients were well acquainted with the MOW program, with both 
the meals and the service.  
 
6.5.2 Recruitment of clients for the assessment of Meals on Wheels service 
 
Each client deemed eligible to take part in the study received an introductory letter 
(Appendix 5, p. 192) from the researcher, which was hand-delivered by the MOW 
drivers, stating the aims of the project and inviting them to participate in the study. This 
process was to reassure the client that the council had full knowledge and support of the 
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project. Telephone contact was made with each prospective client to set a time for an 
interview. 
 
a. Selection process of clients in the City of South 
 
Following this initial random selection process of possible clients, the selection method 
underwent a further elimination phase to meet the established selection criteria. From the 
list of 132, 41 names were deleted because they did not meet the age criteria. The Food 
Services Coordinator further examined the edited list of 91 names and for a number of 
reasons suggested their deletion as possible participants. Some of the reasons for their 
deletion were; ill health; mental status; hospitalisation or no longer receiving MOW. The 
final working list contained 52 (twenty-two males and twenty-nine females) names of 
people who met all the stated criteria and were approached for the study. 
 
Table 10: Selection process of clients for the assessment of Meals on Wheels in the City 
of South 
 Number of clients 
Number of clients receiving HACC services     659 
Random selection of clients for the study  132 20% 
Number of clients who met the age criteria 91 13% 
Number of clients selected by the Food Services Coordinator 52 7% 
 
 
b. Recruitment of clients for assessment of Meal on Wheels service 
 
As a result of the initial contact with 52 clients in the City of South, fifteen people agreed 
to take part in the research. This constituted a very small sample group therefore it was 
necessary to recruit additional clients (refer to Table 11). Due to time constraints, a 
different method of recruitment was employed. The researcher accompanied one driver 
on a delivery round and personally approached clients and invited them to participate in 
the research. An additional seven people were recruited into the study group. The total 
number of clients available for this study in the City of South was twenty-two, ten males 
and twelve females. 
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Table 11: Recruitment of clients for the assessment of Meals on Wheels in the City of 
South 
 Males Females Total  
Number of possible clients 21 (40%) 31 (59%) 52 
Number of clients contacted 20 (44%) 25 (55%) 45 
Number of additional clients recruited 2 (28%) 5 (71%) 7 
Number of participants 10 (45%) 12 (55%) 22 
 
 
c. Profile of the study group 
 
The profile of the study group is detailed in the table below (Table 12). 
 
 
Table 12: Profile of the study group in the City of South  
Gender  Total % 
 Male 10 (45%) 
 Female 12 (55%) 
Age range (years)   
 80+ 17 (77%) 
 76-80 3 (14%) 
 71-75 1 (5%) 
 65-70 1 (5%) 
Marital status   
 Widowed 14 (63%) 
 Married 3 (13%) 
 Other* 5 (23%) 
Birthplace   
 Australia 18 (81%) 
 Britain 2 (9%) 
 Other 2 (9%) 
Ethnicity   
 Australian 18 (81%) 
 British 2 (9%) 
 Other 2 (9%) 
Length of time on MOW   
 > 2 years 13 (59%) 
 ≤ 2 years 9 (41%) 
Total number of clients (n=23) 
* Divorced or never married 
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d. Selection process of clients in the City of North 
 
Of the City of North’s approximate 300 MOW clients 92 met the stated criteria (refer 
Methodology 6.5.1). Both the Team Leader - Delivered Meals and the Home Care 
Manager edited the list by deleting names deemed unfit to take part in the study. The 
final list contained fifty-nine names, nineteen males and forty females. 
 
Table 13: Selection process of clients for the assessment of Meals on Wheels in the City 
of North 
 Number of clients 
Number of clients receiving Meals on Wheels     300 
Selection of clients for the study  92 30% 
Number of clients selected by the Food Services Coordinator 59 20% 
 
 
e. Recruitment of clients for assessment of Meals on Wheels services 
 
As a result of initial contact with 59 clients in the City of North, twenty-three people 
agreed to take part in the research. The total number of clients agreeing to participate was 
twenty-three, nine males and fourteen females. 
 
Table 14: Recruitment of clients for the assessment of Meals on Wheels in the City of 
North 
 Males Females Total 
Number of possible clients 19 (32%) 40 (68%) 59 
Number of clients contacted 16 (33%) 32 (67%) 48 
Number of participants 9 (39%) 14 (61%) 23 
 
a. Profile of the study group 
 
Profile of the study group is detailed in the following table (Table 15). 
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Table 15: Profile of the study group  in the City of North 
Gender  Total % 
 Male 9 (39%) 
 Female 14 (69%) 
Age range (years)   
 80+ 8 (35%) 
 76-80 11 (48%) 
 71-75 1 (4%) 
 65-70 3 (13%) 
Marital status   
 Widowed 11 (48%) 
 Married 1 (4%) 
 Other* 11 (48%) 
Birthplace   
 Australia 29 (87%) 
 Britain 2 (9%) 
 Other 1 (4%) 
Ethnicity   
 Australian 20 (87%) 
 British 3 (13%) 
Length of time on MOW   
 >2 years 17 (73%) 
  ≤2 years 6 (26%) 
Total number of clients (n= 23) 
*Divorced or never married 
 
6.5.3 Informed consent 
 
University Ethics clearance was sought and granted for this project. The number of 
Deakin University Ethics Committee approval is EC-118-96. 
 
The interviews were conducted in clients’ homes with each receiving a Plain Language 
Statement (Appendix 6, p. 193) outlining the aims of the project as well as being 
informed of their rights to withdraw from the project at any time. Clients were requested 
to sign a consent form to formalise their cooperation. 
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6.5.4 Survey instrument  
 
A questionnaire was designed to ascertain the elderly MOW clients’ perception of the 
service and quality of meals received. The quantitative and qualitative questionnaire was 
designed to use by the researcher as part of the interview schedule (Appendix 7, p. 194).  
 
It was deemed that a personal approach was a more appropriate method of data 
collection, taking into account that the elderly participant might be restricted by poor 
vision or mobility. Furthermore this approach was also believed to be appropriate 
because it ensured a high response rate, which may not have been achieved with another 
survey method. The difficulties of working with the elderly had to be recognized and 
accommodated, such as: 
• Some clients had hearing and visual impairments; 
• Some were anxious about being interviewed; and 
• Some clients were not able to understand the questions. 
 
6.5.5 Pilot testing  
 
The questionnaire and interview techniques were pilot-tested on four MOW clients who 
were chosen randomly. This ensured that the questions covered all aspects of the required 
information, and that the language was suitable for the study group. Following the pilot 
testing, alterations to the design or the questions were not required. 
 
6.5.6 Variables considered 
 
The questionnaire was completed during the interview and allowed for additional 
comments to be included as provided by the clients.  The length of time of the interviews 
was considered to ensure that the interviews did not last longer than thirty minutes, as a 
longer interview may have tired the clients.  
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6.5.7 The Questionnaire 
 
The first three questions were designed to collect general background information on the 
clients’ gender, age, marital status and birthplace and ethnicity.  
 
The questionnaire was divided into five sections. 
 
• Section A included fourteen questions, which focussed on the techniques of 
meal delivery. These included the number of meals and times of delivery; the 
drivers and contact time; quality issues relating to the meals; and cost of 
meals.  
 
• Section B’s eight questions related to the menu. Areas covered in this sections 
included: menu variety; making  a selection (if the option was available); and 
understanding the menu.  
 
• Section C’s five questions sought to explore the cultural appropriateness of 
the meals received. It aimed to ascertain what type of foods the clients 
classified as “familiar” and “unfamiliar” to reflect how amenable they were 
with trying new foods.  
 
• Section D was designed to evaluate clients’ general perceptions of the general 
qualities of the meals received. The questions focussed on the general 
appearance, colour, flavour, texture and aroma of the meals.  
 
• Section E delved into reasons for receiving MOW.  The final two questions 
focussed on the study group’s appraisal of the quality of the food and service 
received.  
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6.5.8 Data management 
 
Upon completing the interviews the questionnaires were coded and then stored in a 
locked cupboard at Deakin University (Burwood campus). To ensure confidentiality, no 
names appeared on the questionnaires, nor were they used in the data analyses. 
 
The results of the questionnaires were coded and entered into SPSS-PC (Version 6.1) 
statistical analysis computer program. The data was analysed by frequency.  To ensure 
that data entries were correct, random checking was carried out. 
 
6.6 CLIENT ASSESSMENT OF THE ORGANOLEPTIC QUALITIES OF 
MEALS ON WHEELS  
 
This part of the study focussed on the clients’ assessment of the organoleptic qualities of 
MOW meals, i.e. colour, flavour and texture of the meals over a five-day period, and 
commenced March 16, 1998. 
 
6.6.1 Recruitment of clients for the assessment of the organoleptic qualities of Meals on 
Wheels 
 
The clients who took part in the interviews about the assessment of Food Services (see 
Methodology 3.4) were also invited to participate in the assessment of the organoleptic 
qualities of MOW (Appendix 8, p. 202). 
 
a. Recruitment of clients from the City of South 
 
Of the twenty-two clients who participated in the interviews on the assessment of Meals 
on Wheels, 14 also consented to take part in the assessment of the organoleptic qualities 
of the meals over a five-day period (refer Table 17 for menu). Nine declined to 
participate for the following reasons:  
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• no longer receiving MOW;  
• hospitalization; and  
• eyesight problems.  
One client agreed to take part, on the condition that the researcher contacted her every 
night as impaired eyesight prevented her from completing the assessment forms. 
 
Table 16: Recruitment of clients from the City of South 
 Number of clients 
Number of clients invited to participate       22 
Number of participants 14  63% 
Number of assessment forms analysed 13  92% 
 
Fourteen clients returned the assessment documents, one was incomplete and therefore 
not used in the summary. Data from thirteen completed assessment forms was analysed. 
 
6.6.2. Profile of the study group 
 
The profile of the study group is detailed in the Table 17. 
 
 
Table 17: Profile of the study group from the City of South 
Gender  Total % 
 Male 8 (62%) 
 Female 5 (38%) 
Age range (years)   
 80+ 12 (92%) 
 76-80 1 (8%) 
Marital status   
 Widowed 10 (77%) 
 Married 1 (8%) 
 Single 2 (15%) 
Birthplace   
 Australia 12 (92%) 
 Other 1 (9%) 
Ethnicity   
 Australian 12 (92%) 
 Other 1 (9%) 
Length of time on MOW   
 > 2 years 10 (77%) 
 ≤ 2 years 3 (23%) 
Total number of clients (n=13) 
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a. Recruitment of clients from the City of North 
 
Of the twenty-three clients who participated in the interviews on Meals on Wheels, 16 
also agreed to take part in the organoleptic assessment of the meals over a five-day 
period. Seven clients declined to participate for the following reasons: 
• no longer receiving MOW; 
• hospitalisation; and 
• eyesight difficulties. 
 
Table 18: Recruitment of clients from the City of North 
 Number of clients 
Number of clients invited to participate       23 
Number of participants 16  70% 
Number of assessment forms analysed 9  56% 
 
Ten assessment forms were returned one incomplete, thus data from nine complete 
assessments were analysed. 
 
b. Profile of the study group 
 
The profile of the study group is detailed in Table 19. 
 
6.6.2 Informed consent 
 
This section was covered by the University Ethics clearance EC-118-96. Clients were not 
required to complete a new consent form. 
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Table 19: Profile of the study group from the City of North 
Gender  Total % 
 Male 3 (33%) 
 Female 6 (67%) 
Age range (years)   
 80+ 1 (11%) 
 76-80 5 (56%) 
 65-70 3 (33%) 
Marital status   
 Widowed 5 (56%) 
 Other* 4 (44%) 
Birthplace   
 Australia 8 (89%) 
 Britain 1 (11%) 
Ethnicity   
 Australian 8 (89%) 
 British 1 (11%) 
Length of time on MOW   
 >2 years 1 (11%) 
 ≤2 years 8 (89%) 
Total number of clients (n=9) 
 
6.6.3 Survey instrument 
 
The assessment form (Appendix 9, p. 204) was designed to enable MOW clients to 
complete the assessment themselves of the meals each day over a five-day period.  This 
form required minimal effort, taking into account that some of the clients may have been 
suffering from some form of disability, such as severe arthritis, which may have 
restricted their writing ability.  
 
Clients were posted the set of assessment forms, one set for each day they received 
MOW. Included were a set of instructions on how to complete and what to do upon 
completion of the assessment forms. At the end of the five days the assessment forms 
were placed in an envelope provided, sealed and passed on to the drivers who then 
returned them to the Food Services offices, where they were stored until collected by the 
researcher.  
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6.6.4 The assessment form for the organoleptic qualities of the meals 
 
The format and terminology of the assessment forms were based on similar evaluations to 
those used over many years to review food services departments in several Melbourne 
public hospitals and therefore it was not pilot tested.  The format and terminology of the 
hospital assessment forms provided an overview of the appeal of the meals served, 
therefore it was deemed appropriate to use a similar assessment style in this research. 
 
The assessment forms consisted of four sheets, one sheet per course, e.g., soup, meat 
course, vegetables and desserts. The terminology and layout remained the same for all 
courses. The design of the form was made simple, to minimise the time to complete and 
to require as little writing as possible. The colour of the paper on which the assessment 
form was printed was deliberately bright to draw attention to it during the time of the 
study. Writing was required only for identifying the foods they were consuming, the rest 
of the questions required tick responses, allowing for comments at the end if the client 
wished to make further observations.  
 
The first part of the assessment form required the client to identify the meal they were 
consuming, e.g. name of the soup. The purpose of this question was not to test the client’s 
knowledge, but to determine whether the meal was identifiable, e.g. was the mushroom in 
the soup recognisable? 
 
The second section was the evaluation of the presentation, colour, aroma, taste and 
consistency/texture of each meal over the five-day period. Although the assessment 
included a segment for the temperature of the meals, it was not included in the final 
analysis. The responses indicated confusion and some clients assessed the temperature of 
the meals on their arrival and some following their re-heating. For the results, clients’ 
responses were grouped into two categories – satisfactory and unsatisfactory. The 
“satisfactory” response encompassed “excellent”, “very good” and “satisfactory” ratings. 
“Unsatisfactory” response grouped “unsatisfactory” and “awful” ratings. The clients’ 
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responses were totaled and categorised according to meal types, e.g. assessment of soup, 
and in its organoleptic category, e.g. aroma, taste, etc.  
 
6.6.5 Data management 
 
The completed assessment forms were coded according to their respective councils and 
stored in a locked cupboard at Deakin University (Burwood campus). To ensure 
confidentiality, no names appeared on the assessment forms, nor were they used in the 
data analysis. 
 
The results of the assessment forms were coded and entered into SPSS-PC (Version 6.1) 
computer program for statistical analysis. The statistical element applied for this analysis 
was frequencies.  To ensure that data entries were correct, random checking was carried 
out. 
 
6.6.6 Tabling the results 
 
The total response numbers (n) varied for the following reasons: 
• Not everyone consumed each course, e.g. soup each day; 
• Not everyone completed the assessment sheets; and 
• The number of meals clients received during the study period. 
 
6.7 METHOD OF EVALUATING RESULTS  
 
The study applied the 95% customer satisfaction standard as a benchmark for accepted 
and expected performance indicator level for HACC standards. This value was chosen 
retrospectively to assist in the presentation of the results. Although arbitrary in nature, 
95% is a frequently chosen standard in quality improvement programs and is the 
expected standard in the industry. Similar indicator of customer goals, 90% satisfaction 
standard was recommended by Hindson (Deakin University, 1996). 
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6.8 SUMMARY  
 
The case study method was chosen for this research to enable each council’s MOW 
service to be analysed separately . The research focussed on four components of the 
MOW service. The menus were analysed for their composition and their compliance with 
HACC recommended and general principles of menu planning. 
 
Analysis of MOW meals was completed using two methodologies. Noting actual weights 
of meals and comparing them to HACC recommended food weights. Diet 3 and 4 food 
analysis computer program the estimated nutrient content of meal combinations was 
calculated 
 
Using the established criteria clients were recruited for the client analysis of MOW, 
where the data was collected by using the interview method based on a questionnaire.  
An assessment was form was posted to participating clients for the assessment of the 
organoleptic qualities of MOW meals, which required them to complete their assessment 
of the meals for a five-day period. 
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6.9 CASE STUDY REVIEW 
 
The following table details the sections of the case study approach used in this study. 
 
• Management and administration 
• Meals on Wheels specifications 
• Finance 
• Menu outline 
• Menu analysis 
• Analysis of frequency of menu items 
• Analysis of texture and colour 
• Analysis of main food types 
• Analysis of food items by weight 
• Nutrient analysis of Meals on Wheels 
• Client analysis of Meals on Wheels 
• Client analysis of the organoleptic qualities of Meals 
on Wheels 
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7.0 RESULTS:   
 
7.1 CASE STUDY 1 - CITY OF SOUTH 
 
7.1.1 COUNCIL SETTING 
 
a. Profile of the City of South 
 
The City of South is located approximately ten kilometers from the Melbourne 
Central Business District. It covers an area of 37 square kilometers. Total population 
of the municipality is circa 85,000 residents of which 23% are over 60 years of age. 
Seventy-five percent of the city’s population is Australian born with a small ethnic 
mix of Italian, Greek, Japanese, Jewish and Sri Lankan people. The city has several 
well-established accessible strip-shopping centres, which focus on food, fashion, 
personal and professional services. 
 
As a consequence of the Victorian State Government’s reforms to local government, 
Commissioners until March 1997 administered the City, when residents elected 
councillors for the City of South. The Commissioners governing the Council 
commenced the process of Compulsory Competitive Tendering (CCT), market testing 
over 70% of community services. While some services provided under the Aged and 
Disability Services had been market tested, Council’s management believed that this 
service should remain under Council control. However, the provision of MOW was 
tendered out to a commercial catering company. 
 
Management structure of the Aged and Disability Services in the City of South (City 
of South, 1996-1997) has been shown in Figure 1. 
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Responsible for Food Services (MOW) 
FINANCE AND HUMAN SERVICES 
Corporate Manager 
 
Figure 1: The management of Aged and Disability Services in the City of South 
 
b. Management and administration of Aged and Disability Services 
 
i. Aged and Disability Services 
The following services are available for the frail and disabled clients in the City of 
South (City of South, 1996):  
Personal Care General Home Care Respite Care Specific Home Care 
In-home Support Home Delivered Meals (MOW) Social Support Home Maintenance 
 
ii. Client assessment 
The Assessment and Care Coordination unit assesses all new clients. Each client is 
under the supervision of an Assessment Officer who assesses the type of assistance 
required by the client. All further issues relating to the client are referred to the 
Assessment Officer, including issues of Food Services. New clients are contacted six 
weeks after the commencement of the program by their Assessment Worker to review 
their satisfaction with the services received. Any Food Service issues raised are 
referred to the contract manager who takes appropriate action to resolve the problem.  
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iii. Management of Food Services (MOW) 
The majority of meals were delivered to individual clients or to senior citizens’ 
centres as centre-based meals. However the Council recognised that Food Services 
could be provided to people in various forms other than MOW, such as subsidised 
meals in local hotels and cafes which also provided an important social support for the 
elderly. Another alternative available for elderly residents was a project set up by the 
Social Support unit which provided fresh-cook meals prepared by a chef at one of the 
activity centres. The mainstream menu generally featured dishes that were not on the 
MOW menu, with an emphasis on nutritious easily digested meals. 
 
The overall responsibility of MOW was under the supervision of the Council but the 
day-to-day organisation of the meals was the responsibility of the Food Services 
Coordinator, employed by the catering company. The Food Services Coordinator was 
responsible for the organisation of the delivery of meals, including the rostering of 
drivers. The coordinator also had to have detailed knowledge about the clients’ health 
and mental status, together with food preferences. The drivers, an integral component 
in the delivery of the overall service to the elderly were employed for five hours per 
day to carry out two meal delivery rounds, the first between 9.00am and 10.30am, the 
second between 11.00am and 12.30pm, delivering between 20-25 meals on each 
round. Drivers were required to complete basic training in both food hygiene and food 
handling, together with a course in first aid. 
 
Until 1997 the Council perceived a service gap in their Aged Care services which they 
endeavoured to address by employing a Dietitian, who not only managed the Food 
Services contract, but carried out other duties such as food testing, nutritional 
assessments of clients and staff training. The Dietitian’s role was highly valued by 
management. However in 1998  Council management altered the focus regarding the 
purpose believing that MOW should offer a general service to people unable to 
prepare their own meals. Hence there was a move away from the nutritional emphasis 
in the service that the Dietitian was providing. A consultant Dietitian is now 
employed only as required, for example for menu assessment. 
 
 69
iv. Planning of Food Services 
The City of South in 1996 tendered out both the production and delivery of MOW in a 
three-year contract to a major catering company. Council management considered that 
the quality of the service provided has since improved, and this improvement was 
accredited to the tendering process as better service and systems were established 
ensuring consistency of the quality of the meals. 
 
The catering company had offered the option of a selective menu system for the 
clients. This was deemed expensive by management, as it required a new 
computerised system to be established. 
 
v. Meals on Wheels design specifications 
In designing the specifications for the service, the Council chose the cook-chill 
method of food preparation as this was believed the safest method of delivering food 
for the clients. Key details of the specifications were the standard and type of foods 
provided, the weight of the meals and the preparation methods used. The Council 
specifications stipulated that MOW meals must consist of three courses: soup, main 
course and dessert together with a piece of fruit or fruit juice (City of South, 1996-
97).  
 
Prior to the tendering process, there was no formal quality assurance program in 
place, however this was now seen to be a priority and was included in the contract 
specifications. In conjunction with random telephone surveys of customer 
satisfaction, a quality assurance assessment was carried out on the organoleptic 
qualities and nutrient content of the meals. 
 
vi. Contract management 
The Aged and Disability Services Manager carried out the management of the Food 
Services contract, prior to the Dietitian taking on the role. Monthly meetings were 
held with the supplier and the council to discuss issues concerning contract 
specifications, such as the quality of meals. 
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vii. Financial aspects 
Although no detailed information was available concerning financial aspects of 
MOW, it was implied by the Community Services Corporate Manager that with the 
HACC subsidy ($1.10 per client per meal) and the client’s contribution of $5.00 for a 
three-course meal, the MOW program was cost neutral to the Council.  
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7.1.2 MENU ANALYSIS BY FOOD TYPE AND VARIETY 
 
a. The menu 
 
The menu was based on a four-week cycle (for the complete four-week menu refer 
Appendix 10, p. 208). The menu layout is shown in Table 20. 
 
  Table 20: Menu layout 
Soups Main soup 
Hot meals Main meal 
 Sauces  
 Vegetables  
 Alternative main meal 
 Vegetarian meal 
Texture modified meals Vitamised main meal 
 Vitamised vegetables 
Salads Main salad 
 Vegetarian salad 
Desserts Main dessert 
 Diabetic dessert  
 Vitamised dessert 
 Vitamised diabetic 
dessert 
 Garnish 
Vitamin C supplement Fruit juice    
Clients generally received the main meal, unless they were on a special diet. Whilst 
copies of the four week cycle menu were distributed, they were only used as a 
reference. However, some flexibility was available within the system. If a client had 
indicated to the Food Service Coordinator their dislike for a particular menu item or 
food, e.g. fish, that was noted and an alternate choice was delivered. Main salads were 
available each day and could be requested prior to deliveries.  
 
The menu was based on “mainstream” meal items, commonly found in large catering 
establishments, such as hospitals. The menu items appeared using their culinary 
description, such as Lamb Marengo and Hunza Pie. No further description of the 
menu item was available to clients. 
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b. Frequency of menu items 
 
The City of South’s four-week menu composition was compared with the HACC 
guidelines for menu composition. Each meal should include foods and the number of 
serves as indicated in Table 21.  
 
Table 21.: Menu composition choices offered to clients compared with the HACC 
guidelines 
HACC guidelines for menu 
composition at each meal 
Number 
of serves 
Actual menu composition  
at each meal 
Meat/alternative One serve Two meat servings, plus vegetarian serve 
Potato/rice (occasionally) One serve One serving potato (rice occasionally) 
Green vegetable One serve One serving green vegetable 
Yellow/orange vegetable One serve One serving yellow/orange vegetable 
Fruit One serve Occasional stewed fruit 
Bread/cereal/alternative One serve None 
Milk/alternative One serve Served as milk based dessert or custard 
Vitamin C supplement One serve Orange juice daily 
      - below the  HACC recommendation 
 
The four-week menu analysis revealed that the meat serves offered each day exceeded 
the number of serves recommended in the HACC menu composition guidelines. The 
vegetables and vitamin C supplements serves complied with the guidelines. Fruit and 
bread were not served and milk was not listed on the menu, but was served in milk-
based desserts and custards, however not all desserts were milk based or served with 
custard. 
 
The four-week menu was further analysed and compared with the HACC 
recommended menu composition, detailing the number of times menu items complied 
with the guidelines as shown in Table 22. 
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Table 22: Analysis of frequency of menu items in a four-week menu 
Food items HACC 
recommendations 
Total number of food items offered 
during the four week cycle (28 days) 
Meat/alternative 28 (100%) 28 (100%) 
Vegetarian meal (with 
legumes) 
28 (100%) 1 (3%) 
Potato (or rice) 28 (100%) 28 (100%) 
Green vegetables 28 (100%) 28 (100%) 
Yellow/orange vegetables 28 (100%) 28 (100%) 
Fruit * 28 (100%) 8 (29%) 
Bread/cereal/alternative 28 (100%) 0 (0%) 
Milk **/alternative 28 (100%) 25 (89%) (21[75%] diabetic desserts) 
Vitamin C supplement 28 (100%) 28 (100%) 
* included if served as well as a garnish ** included a small amount of milk in desserts and 
custards 
        -below the HACC recommendation 
 
The results highlighted that meat and vegetables serves met the HACC guidelines, but 
fruit, bread/alternative and milk/alternative were all below the recommended number 
of serves over a four-week period. The majority of vegetarian meals did not include 
legumes. Therefore the four food items did not meet the HACC recommendation.  
 
i. Meat/alternative: 
At each meal the menu stipulated the availability of two meat dishes (56 in total over 
the 28 day period, i.e. red meat, chicken or fish) which complied with the 
recommendations. The HACC guidelines suggested that vegetarian dishes contain 
pulses, such as lentils and beans for their protein content. However, only one (3%) 
vegetarian choice contained pulses and almost all other vegetarian choices were 
pastry-based, (such as pies) or pasta dishes.  
 
ii. Vegetables  
Potatoes (rice five times in 28 days) were served each day with the main and alternate 
meals together with yellow and green vegetables as recommended in the HACC 
guidelines. Each vegetable was identified on the menu, e.g. carrots.  
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iii. Milk/alternative 
Milk was generally served in small amounts in milk-based desserts or in custards that 
accompanied the desserts. The analysis showed that 89% of regular dessert and 75% 
of diabetic desserts were milk based or served with milk custard and did not meet the 
recommended serves. 
 
iv. Fruit  
Fresh fruit was not included on the men, but eight (29%) desserts were either fruit 
based or served with stewed fruit. This did not meet HACC guidelines, which 
stipulated that fruit should be included on the menu each day and thus was below the 
HACC recommendation. 
 
v. Bread/cereal/alternative 
Bread and cereal products appeared only in desserts, e.g. bread and butter pudding, 
but only in minimal quantity. This food group did not meet HACC guidelines. 
 
vi. Vitamin C supplement 
110ml orange juice was delivered each day to each client. HACC guidelines stipulate 
75ml orange juice, thus the quantity served to clients exceeded the recommended 
amount. 
 
c. Characteristics of menu planning 
 
i. Repetition  
For detailed breakdown of the frequency of food items, refer to Table 23 and Graphs 
1 to 8. 
 
• Soups 
A total of eighteen soup varieties were recorded on the menu, the majority 
were vegetable based such as minestrone. Half of the soup varieties were 
repeated twice, with cream of chicken and asparagus soups appearing three 
times over the four-week cycle.  
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• Meat/alternative 
The menu listed five different meat types which were used over the four-week 
period, the most prevalent being pork and beef. The least often listed meat 
substitute was fish, used 6 (11%) times in four weeks. 
 
General menu planning rules were adhered to when meat varieties were 
analysed. There was no evidence of repetition of meats on consecutive days in 
the regular main meal choices, i.e. each regular main meal featured different 
meat. However, when the regular main and alternate meat options were 
examined for the same meal, there was evidence of repetition on four days 
when the same meat was used for both dishes, e.g. beef in the beef curry and 
meat loaf.  
 
• Vegetarian  
Whilst the menu included more than eight types of vegetarian dishes, pastry 
dishes, such as pies, appeared most often. Vegetarian pasta and stews were 
other frequent options for vegetarians. 
 
• Salads 
Nine meat varieties were served in the main salads, ham being the 
predominant ingredient. The other salad ingredients were not disclosed. Tuna 
salad was served every Friday during the four-week cycle. The menu did not 
specify what the vegetarian salad was comprised of, but were listed as Garden 
Salad each day. 
 
• Vegetables 
Potato prepared in different ways, (e.g. roast or sliced) was served every day 
during the four-week period. Mashed potato was the predominant 
accompaniment with the main meals. Rice was served five times during the 28 
eight-day cycle, alternating with one potato accompaniment. Beans followed 
by peas and pumpkin appeared most frequently on the menu.  
 
 76
There was evidence of repetition of vegetable types in one week, not only in a 
week, but also on consecutive days, e.g. carrots and pumpkin were served two 
days in a row and mashed potatoes three days in a row. 
 
• Desserts 
A total of 22 regular and 21 diabetic desserts were recorded on the menu with 
five types repeated once during the four weeks. Cake based desserts were the 
most frequent regular desserts, followed by custard based, such as bread and 
butter pudding. Custard was the most widely used accompaniment for the 
desserts, whilst stewed fruit was served occasionally with jelly. However 32% 
of desserts had unspecified garnishes. 
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Table 23: Frequency of main food types in the four-week cycle menu 
Frequency of food types  
Soups 
Vegetable based 18 64% 
Meat based 6 21% 
Chicken based 4 14% 
Meats 
Beef 19 33% 
Pork (includes sausages and bacon) 12 21% 
Lamb 9 16% 
Chicken 10 18% 
Fish (includes salmon and tuna) 6 11% 
Vegetarian  
Pie / pastry 10 36% 
Vegetable stews/stir fry 5 18% 
Pasta 4 14% 
Risotto 2 7% 
Other (includes vegetable burgers and crepes) 7 25% 
Main salad 
Ham 7 25% 
Tuna 4 14% 
Lamb 3 11% 
Strasbourg 3 11% 
Mixed meat 3 11% 
Chicken  3 11% 
Other (includes meatloaf, pork & beef) 6 21% 
Potatoes 
Mashed potato 37 66% 
Roast potato 7 13% 
Potato – other 6 11% 
Rice 5 10% 
Vegetables 
Beans 12 42% 
Pumpkin 9 32% 
Peas 9 32% 
Carrots 8 28% 
Tomato 3 10% 
Corn 3 10% 
Other (includes mixed vegetables, silverbeet, zucchini and brussels 
sprouts)  
12 42% 
Desserts 
Cake based 11 39% 
Custard based 7 25% 
Pastry based   4 14% 
Fruit based 3 11% 
Other (includes jelly and cheesecake, sago pudding) 3 11% 
Diabetic Desserts 
Cake based 4 19% 
Custard based 7 33% 
Pastry based   4 19% 
Fruit based 4 19% 
Other (includes jelly and cheesecake, sago pudding) 2 10% 
 Most frequently appearing food items 
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Graph 1: Frequency of soup types in 
the four-week cycle menu 
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 Graph 3: Frequency of salad types in the four-
week cycle menu 
 
Graph 4: Frequency of potato and rice 
accompaniments in the four-week cycle 
menu
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 Graph 5: Frequency of accompanying 
vegetable types in the four-week cycle 
menu 
Graph 6: Frequency of vegetarian meal 
types in the four-week cycle menu 
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Graph 7: Frequency of dessert types in the 
four-week cycle menu 
 
Graph 8: Frequency of diabetic dessert 
types in the four-week cycle menu 
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Texture 
The Week 2, five-day menu’s meat based meals were analysed for their textures. The 
results are tabled in Table 24 below. 
 
Table 24: Texture analysis of meat based meals for five-day period 
Texture of meats Frequency 
Combination of :dry” and “moist” preparation methods used 5 100% 
Both meat choices prepared using the “dry” preparation method 0  
Both meat choices prepared using the “moist” preparation method   
 Most frequent combination of preparation methods for meats. 
 
The meat based meals appearing on the menus were prepared by using a combination 
of  “dry” and  “moist” cooking methods, therefore providing texture variation for the 
clients. 
 
i.  Colour 
The Week 2 five-day menu was analysed for their dominant colour variety. The 
results are tabled below in Table 25and 26 below.  
 
Table 25: Variety of colours of meat based meals for the five-day period 
Meal Main Alternate main Vegetarian 
Cream  1  20% 2 40% 4 80% 
Brown  4 80% 3 60% 0 0 
Other  0 0 0 0 1 20% 
 Dominant colours of the meals 
 
Table 26: Variety of colours of the vegetables for the five-day period 
Meal Potato  Vegetable 1 Vegetable 2 
Cream  5  100%     
Green    5  100%   
Yellow      1 20% 
Orange      4 80% 
 Dominant colours of the vegetables 
 
The colour of the overall meals each day was appealing as they were served with a 
green and orange vegetable. However when the meals were examined individually, it 
was evident that the main meals were generally a brown colour, e.g. meat loaf and 
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gravy, while the vegetarian meals dominant colour was cream, e.g. cheese strata. The 
potatoes for the five-day period were all cream colour, although the green and 
yellow/orange vegetable made the meals appearance more appetising.   
 
d. Summary 
 
The menu was based in a four-week cycle and featured mostly Australian style meals. 
The menus compliance with HACC guidelines revealed that fruit, and bread were not 
served and milk was included in milk based desserts or custards.  
 
General principles of menu planning were adhered to as in the four-week menu. 
Eighteen different soup varieties were noted with half of them repeated twice in a 
four-week period. Pork and beef were the most often used meat types, while the 
vegetarian meals were mostly pastry-based. Ham was the most often used meat in the 
salads and potatoes with yellow and green vegetables served each day. There was 
evidence of a wide variety of desserts, most served with custard. 
 
The menus included a combinations of “dry” and “moist” methods of preparing meat 
dishes. The colour of the main meals was predominantly brown, but the four colours 
of the accompanying vegetables ensured the meals looked appetising. 
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7.1.3 ANALYSIS OF ACTUAL MEALS 
 
The five-day menu in Week 2 was used for the nutrient analysis by weight and nutrient 
analysis of the meal combinations (Table 27).  
 
The complete four-week cycle menu has been shown in Appendix 10. 
Table 27: Five-day menu 
Meal Day 1 Day 2 Day 3 Day 4 Day 5 
Soup  Mushroom Chicken & corn Minestrone  Pea & ham Tomato 
Main choice Grilled 
sausages & 
gravy 
Irish Stew Chicken pie Meat loaf & 
tomato gravy 
Crumbed fish 
& white sauce 
Alternate 
choice 
Chicken chop 
suey 
Pastie slice Rissoles & 
gravy 
Beef curry & 
rice 
Italian lamb 
casserole 
Vegetarian 
choice 
Carrot parcels 
& white 
sauce 
Cheese strata Asparagus vol 
au vent 
Vegetarian 
slice 
Chop suey 
Potato Mashed Mashed  Mashed Boiled  Mashed 
Green 
vegetable 
Peas Beans  Zucchini Peas Beans 
Yellow 
vegetable 
Carrots Carrots  Corn Pumpkin Pumpkin 
Salads  Ham salad Beef salad Strasbourg 
salad 
Strasbourg 
salad 
Tuna salad 
Vegetarian 
salad 
Vegetarian 
salad 
Garden salad Garden salad Garden salad Vegetarian 
salad 
Dessert Jam sponge 
& custard 
Jelly & fruit Hazelnut 
cheesecake 
Baked rice 
custard & fruit 
Custard tart 
Diabetic 
dessert 
Jam sponge 
& custard 
Jelly & fruit Apple pie & 
custard 
Baked rice 
custard 
Custard tart 
Vitamin C 
supplement 
Orange juice Orange juice Orange juice Orange juice Orange juice 
 
a. Analysis of Meals on Wheels by food weight 
 
Following the weighing of meals over a five-day period, the results were tabled (refer to 
Methodology 6 .4.1). 
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Table 28: City of South’s food serving portions compared with HACC recommended serving 
portions 
 
Food type 
HACC recommended 
food serving 
weight 
Number of times food 
servings met the 
recommended weight 
One serving: Meat/Alternative 
 Meat/poultry/fish 75-90gms 5 of 5 (100%) 
 Peas/beans/lentils (1 cup) 0 of 5  (0%) 
One serving: Potato/Alternative 
 Potato 90gms 3 of 5  (60%) 
 Rice/pasta (occasionally) 120-150gms 0 of 5  (0%) 
One serving: Green vegetable 
 Green vegetable 60gms 3 of 5  (60%) 
One serving: Yellow/orange vegetable 
 Yellow vegetable 90gms 2 of 5  (40%) 
One serving: Fruit 
 Fruit: cooked/prepared 120gms 0 of 5  (0%) 
 Whole fresh fruit 1 medium 0 of 5 (0%) 
One serving: Bread/Cereal/Alternative 
 Bread 1 slice 0 of 5  (0%) 
One serving: Milk/Alternative 
 Milk/alternative 200 ml 0 of 5  (0%) 
One serving: Vitamin C supplement 
 Orange juice 75ml 5 of 5  (100%) 
 -below  HACC recommendation 
 
M
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 eat weights and fruit juice exceeded the recommended quantities set in the HACC 
uidelines. The green and yellow vegetable serving sizes were also below the HACC 
uidelines and therefore did not reach the HACC recommended quantities. Fruit was 
enerally served as an accompaniment with the main desserts and milk was generally served 
s milk-based dessert or custard, however neither dessert met the recommended quantities. 
hus both food groups were below the HACC recommended quantities. Bread was not served 
t all. However the vegetarian meals did not include 1 cup of legume and thus none met the 
ACC standards. 
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b. Nutrient analysis of Meals on Wheels meal combinations over a five-day period 
 
The estimated nutrient content of possible meal combinations the clients may receive is 
illustrated in Table 29 and 30. The fibre and cholesterol level of the meal combinations is 
shown in Table 31 (see Appendix 11, p. 212  for statistical analysis of nutrients). 
 
The City of South did not offer a choice menu, therefore it was assumed that the majority of 
clients would received Meal Combination 1 or 4. (MC1= soup, main meal and regular 
dessert; MC4= soup, main meal and diabetic dessert).  
 
MC1 and MC4 met the HACC standards for six of the eleven nutrients for males and seven 
for females. Protein levels were over 30% of HACC standards for males. Vitamin C, vitamin 
A, iron and niacin levels exceeded the recommended levels. Zinc, magnesium, and riboflavin 
were below the HACC standards for both males and females. Thiamin levels were higher in 
MC4, exceeding the recommended levels. Calcium in MC1 was approximately 60% under 
the HACC recommended levels for  both males and females, however MC4’s  levels were 
higher due to the additional serve of custard for diabetics. 
 
MC 2 and MC5 (soup, alternate main meal and dessert [diabetic dessert]) met the HACC 
standards for five of the eleven nutrients for males and seven for females. Protein, vitamin C, 
vitamin A and niacin iron levels exceeded the HACC standards. The meal combinations were 
under recommended kilojoule level for males, but for females it exceeded the level. Whilst 
riboflavin and thiamin were satisfactory for females (though thiamin was just under the 
HACC standards in MC2), the levels did not meet the standards for males. Magnesium  and 
zinc, levels were under the HACC standards for males and females. Calcium was almost 60% 
under the HACC recommended levels, but these levels were notably higher in MC 5 due to 
the additional serve of custard for diabetics. 
 
MC3 and MC 6 (soup, vegetarian meal and regular dessert[diabetic dessert]) met the HACC 
standards for four  (five in MC6) of the eleven nutrients for males and six (seven in MC6) for 
females. Due to the high vegetable content of the meal combinations, vitamin A and vitamin 
C levels were over 60% above the recommended levels.  Protein, kilojoules niacin, calcium 
and iron levels all exceeded the recommended goals for females, but not for males, which 
were under the recommended levels in kilojoules and calcium in MC6. Thiamin level of MC 
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3 was under the recommended levels for males, but was above the HACC standards for 
females. Zinc and magnesium levels were below the recommended goals.  
 
MC7 and MC9 (soup, regular salad, regular dessert [diabetic dessert]) met the HACC 
standards for four of the eleven nutrients for males and five (six in MC9) for females. The 
salad meal combinations met the recommended levels for kilojoules, protein, niacin and iron 
for both males and females. Vitamin A and calcium levels reached only 50% or less than the 
recommended goals for both males and females. Vitamin C (for males) and thiamin were just 
under the HACC standards, riboflavin was 50% (30% for MC9) of recommended levels. Zinc 
and magnesium were under the recommended levels for both males and females. 
 
MC8 and MC10 (soup, vegetarian salad, regular dessert [diabetic dessert]) met the HACC 
standards  for three of the eleven nutrients for males and four (five in MC9) for females. 
Vitamin C, niacin and iron met or exceeded the recommended goals for both males and 
females and kilojoules for females. The salad meal combinations contributed roughly 90% of 
the kilojoule for males.  Vitamin A, thiamin, riboflavin, magnesium and zinc levels reached 
close to 50% of the recommended levels for both males and females. Calcium levels were 
under 50% (just over 50% for MC10) of the recommended levels for females and 65% in 
MC10 for males. 
 
The cholesterol levels of the meal combinations was significantly under the 300mg or less 
recommended by the National Hearth Foundation. The fibre content of the meal 
combinations ranged between 8-10g the lowest level of fibre noted in the regular meal 
combination. The vegetarian meal and salad combinations supplied the highest levels.  
 
c. Summary
 
Analysis of meals by food weight revealed that of the eleven menu item categories nine were 
under the recommended serving weights in the five-day period. Fruit and bread were not 
served, while milk served in desserts was less than 200mls. 
 
The estimated nutrient values for all possible meal combinations were calculated. More meal 
combinations met the recommended nutrient levels for females than for males. Magnesium, 
calcium and zinc levels were constantly under the recommended levels for both males and 
females. Thiamin and riboflavin content of meals combinations were all below the HACC 
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standards for males, while 60% of meal combinations met the recommended levels for 
females. The salad meal combinations supplied the least amount of nutrients. The cholesterol 
estimates were below the levels recommended. 
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Table 29: The mean nutrient values of meal combinations (MC) over a five- day period for males. 
 
Nutrients 
Estimate of HACC 
recommendation for 
nutrient supply* 
  
Regular 
menu 
Mean amount supplied by different meal combinations in five-days 
 Males MC 1 MC 2 MC 3 MC 4 MC 5 MC 6 MC 7 MC 8 MC 9 MC 10 
Energy (kJ) 2,940kJ 3000 2700 2800  3000 2700 2400  3000 2700  3000 2600 
Protein (gm) 26gm 36  34 23     40 38 26 34 21  39 24 
Vitamin A (µg) 375µg 900      1000 1100 900 1400 1100 170 200 150 190 
Vitamin C (mg) Food 
Orange juice 
20mg 34 
37 
43 
37 
70 
37 
34 
37 
43 
37 
70 
37 
19 
37 
28 
37 
19 
37 
28 
37 
Thiamin (mg) 0.45mg 0.30 0.30 0.30 0.42 0.36 0.43 0.31 0.19 0.38 0.26 
Riboflavin (mg) 0.7mg 0.50 0.50 0.45 0.50 0.55 0.49 0.39 0.30 0.44 0.35 
Niacin (mg) 7mg 15          15 9 15 15 9 14 7 14 7
Magnesium (mg) 160mg 90 90 80 100 100 90 90 80 100 90 
Calcium (mg) 400mg 150 150 320 230 230  400 170 190 240 260 
Iron (mg) 3.5mg 5          5 4 5 5 4 5 4 5 4
Zinc (mg) 6mg 5 5 3 5 5 4 4 3 5 3 
- This column represents the regular menu (MC1)   - Nutrient levels below HACC recommended standards for males 
Meal combinations as listed below 
MC 1 Soup – Regular main meal – Dessert MC 6 Soup – Vegetarian meal – Diabetic dessert 
MC 2 Soup – Alternative meal – Dessert MC 7 Soup – Regular main salad - Dessert 
MC 3 Soup – Vegetarian meal - Dessert MC 8 Soup – Vegetarian salad - Dessert 
MC 4 Soup – Regular main meal – Diabetic dessert MC 9 Soup – Regular main salad – Diabetic dessert 
MC 5 Soup – Alternative meal – Diabetic dessert 
* Refer Methods section 6.4.2 
MC 10 Soup – Vegetarian  salad – Diabetic dessert 
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Table 30: The mean nutrient values of meal combinations (MC) over a five- day period for females. 
 
Nutrients 
Estimate of HACC 
recommendation for 
nutrient supply* 
 
Regular 
 menu 
Mean amount supplied by different meal combinations in five-days 
 Females MC 1 MC 2 MC 3 MC 4 MC 5 MC 6 MC 7 MC 8 MC 9 MC 10 
Energy (kJ) 2,135kJ 3000          2700 2800 3000 2700 2400 3000 2700 3000 2600
Protein (gm) 22gm 36       34 23 40 38 26 34 21   39 24
Vitamin A (µg) 375 µg 900      1000 1100 900 1400 1100 170 200 150 190 
Vitamin C (mg) Food 
Orange juice 
20mg 34 
37 
43 
37 
70 
37 
34 
37 
43 
37 
70 
37 
19 
37 
28 
37 
19 
37 
28 
37 
Thiamin (mg) 0.35mg 0.30 0.30 0.30    0.42 0.36 0.43 0.31 0.19  0.38 0.26 
Riboflavin (mg) 0.5mg 0.50  0.50 0.45   0.50 0.55 0.49 0.39 0.30 0.44 0.35 
Niacin (mg) 5mg 15          15 9 15 15 9 14 7 14 7
Magnesium (mg) 135mg 90 90 80 100 100 90 90 80 100 90 
Calcium (mg) 500mg 150 150 320 230 230 400 170 190 240 260 
Iron (mg) 2.5mg 5          5 4 5 5 4 5 4 5 4
Zinc (mg) 6mg 5 5 3 5 5 4 4 3 5 3 
- This column represents the regular menu (MC1)   - Nutrient level below HACC recommended standards for females 
Meal combinations as listed below 
MC 1 Soup – Regular main meal – Dessert MC 6 Soup – Vegetarian meal – Diabetic dessert 
MC 2 Soup – Alternative meal – Dessert MC 7 Soup – Regular main salad - Dessert 
MC 3 Soup – Vegetarian meal - Dessert MC 8 Soup – Vegetarian salad - Dessert 
MC 4 Soup – Regular main meal – Diabetic dessert MC 9 Soup – Regular main salad – Diabetic dessert 
MC 5 Soup – Alternative meal – Diabetic dessert 
* Refer Methods section 6.4.2 
MC 10 Soup – Vegetarian  salad – Diabetic dessert 
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Table 31: Mean fibre and cholesterol values of meal combinations (MC) over a five-day period 
 
Nutrients 
Regular 
menu  
Mean amount supplied by different meal combinations in five-days 
 MC 1 MC 2 MC 3 MC 4 MC 5 MC 6 MC 7 MC 8 MC 9 MC 10 
Fibre (g) 8          9 10 9 9 11 8 10 9 11
Cholesterol (mg) 160          140 110 160 140 120 170 170 170 170
-  This column represents the regular menu (MC1). 
 
Meal combinations as listed below 
MC 1 Soup – Main meal – Dessert MC 6 Soup – Vegetarian meal – Diabetic dessert 
MC 2 Soup – Alternative meal – Dessert MC 7 Soup – Main salad - Dessert 
MC 3 Soup – Vegetarian meal - Dessert MC 8 Soup – Vegetarian salad - Dessert 
MC 4 Soup – Main meal – Diabetic dessert MC 9 Soup – Main salad – Diabetic dessert 
MC 5 Soup – Alternative meal – Diabetic dessert MC 10 Soup – Vegetarian  salad – Diabetic dessert 
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 7.1.4 CLIENT ASSESSMENT OF MEALS ON WHEELS 
 
a. Client assessment  
 
The meals were prepared by the cook-chill method. The warm soups were served 
from an insulated liquid container and served into the clients soup bowl or saucepan. 
The main meals were delivered in sealed aluminum foil recessed containers either 
heated or chilled. Desserts were served in sealed aluminum foil containers. 
The responses of the twenty-two clients in the study group are detailed below. 
 
i. The number of meals clients received in one week 
 The majority of clients received meals between four and five times a week despite the 
availability of MOW meals on weekends. If weekend meals were required then two or 
three frozen meals were delivered on Friday, ready to be heated and consumed during 
the weekend. Clients who did not require MOW on weekends commented that they 
prepared their own simple meals. A few said that a relative prepared meals for them.  
 
 Graph 9: Number of MOW meals delivered per week to each client 
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ii. Delivery time of Meals on Wheels 
Two delivery runs were organised, the first between 9.00am and 10.30am when only 
chilled meals were delivered. The second delivery run commenced at 11.00am with 
the delivery of heated meals for those clients who preferred to receive a hot meal or 
who were unable to warm chilled meals (Graph 10). Twenty-one (95%) clients 
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commented that the delivery times were suitable, though some clients commented that 
they had to organise their daily activity around delivery times. 
 
iii. Delivery of the meal types 
The figures indicated that 16 (72%) of meals were delivered chilled during the first 
run and meals could be re-thermalised as required (Graph 11). 
 
 Graph 10: Delivery times of MOW meals 
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Graph 11: Meal types delivered 
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iv. Number of drivers delivering meals in one week 
Almost all clients acknowledged that they had two or more drivers delivering meals. 
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Table 32: Number of drivers delivering meals to individual clients 
Same driver Two or more drivers Number of drivers delivering meals 
4 (18%) 18 (81%) 
Total number of clients (n=22) 
 
v. Length of time spent with clients when delivering meals 
Clients indicated that most deliveries lasted between one and four minutes, whilst 
more than one-third of clients stated that drivers spent more than five minutes. Drivers 
from time to time performed other roles, such as organising a plumber or posting 
letters for clients. 
 
Table 33: Length of time drivers spent with individual clients 
No time 1-4 minutes 5 or more minutes Length of time for 
deliveries 0 14 (64%) 8 (36%) 
Total number of clients (n=22) 
 
vi. Time of day meals are consumed by clients 
Two of the 22 clients stated that they consumed their meal at midday and 5 ate their 
meals in the evening. But a significant number, 20 (90%) stated that they ate their 
meals at times other than at midday, yet in the previous section 8 clients received 
heated meals at midday. This may raise concerns regarding safe handling of 
cook/chill meals. Furthermore 15 (68%) clients reported that they split their meals to 
make two meals, generally consuming the soup at midday and the main meal and 
sweets in the evening.  
 
Graph 12: Consumption time of MOW meals by clients  
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vii. Distribution of Meals on Wheels to clients 
Whilst the majority of clients indicated that they had never received an incorrect or 
unsatisfactory meal, of the nine (40%) who had, five confirmed that they had 
complained. These clients reported however that there was little indication of 
improvement in the service/food as a result of their complaints. 
 
Table 34: Distribution of MOW to clients 
Yes  No Have clients received unsatisfactory or 
incorrect meals? 9 (40%) 13 (59%) 
Total number of clients (n=22) 
   -Below the 95% customer satisfaction standard    
viii. Price of Meals on Wheels 
The cost of a three-course meal was $5.00, the price adjusted if the client did not 
require the three courses.  All clients commented that the price was acceptable, 
though, as the data disclosed 15 (68%) clients made two meals from their MOW, 
which may have cost implications, i.e. the $5.00 was spread over two meals.  
 
ix. The menu 
The City of South did not have a selective menu for the clients. Whilst the majority of 
clients stated that they had never tried to change choices on the menu, 6 (27%) people 
had made changes at some time and confirmed that the option was available. 
 
x. Menu choices 
Overall, 21 (95%) clients were satisfied with the menu and stated that it offered 
enough variety, but a few commented that occasionally it was monotonous and 
predictable.  
 
When clients were specifically asked about the soups delivered each day, 18 (100%) 
were satisfied with the variety (3 clients did not order soup). The soups were 
identified on the menu, therefore if clients referred to their menus they would know 
which soup would be delivered each day. Whilst the system used by the council did 
not enable clients to make a choice, clients were able to refer to their copies of the 
menu and check the meals they were to receive on the day.  
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Almost all clients were Australian born (18, 81%) (see Table 12), which may be the 
reason that 20 (90%) clients stated that they were accustomed to Australian style of 
cooking.  Comments from clients strengthened this opinion, e.g. “I prefer mainly 
Australian foods, but I like pasta”. Twenty-one (95%) people noted that the meals 
were culturally satisfactory with nearly all dishes being familiar to them. However 
one non-Australian born client commented “Meals are not culturally satisfactory, but 
you get used to them.” 
 
When clients were asked about trying unfamiliar dishes, 13 (59%) confirmed that they 
hadn’t tried any dishes that were not known to them, however of the seven who had, 
four recalled enjoying them.  
 
Table 35: The menu variety on MOW 
Does the menu offer variety? Yes No 
 21 (95%) 1   (4%) 
Total number of clients (n=22) 
 
Table 36: The style of cooking most familiar 
What style of cooking are you used to? Australian Other 
 20 (90%) 2   (9%) 
Total number of clients (n=22) 
 
xi. Assessment of the general qualities of MOW meals 
Overall clients rated the general qualities of the meals highly, though there was some 
dissatisfaction expressed with some of the foods, as a number of assessment areas 
were below the 95% customer satisfaction standard (Table 37). The desserts were 
rated the highest in all categories. Dissatisfaction was expressed with the general 
appeal, colour, aroma and texture of the meals. Many clients also commented on the 
toughness of roast meats and unsatisfactory vegetables.  
 
xii. Texture modified meals 
One client required a texture-modified diet and confirmed that the texture of the meals 
was satisfactory. 
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Table 37:  Assessment of the general quality of the meals 
  Yes No 
Do the meals generally look appealing/appetising?  
 Soup  15 (83%) 3 (17%) 
 Main meal 19 (90%) 2 (10%) 
 Dessert  20 (100%) 0 
Are the meal colours generally appealing/appetising?  
 Soup  14 (82%) 3 (18%) 
 Meat  17 (85%) 3 (15%) 
 Vegetables  19 (95%) 1 (5%) 
 Dessert  20 (100%) 0 
Are the meal tastes generally appealing/appetising?  
 Soup 18 (95%) 1 (5%) 
 Meat   21 (95%) 1 (5%) 
 Vegetables  20 (90%) 2 (10%) 
 Dessert  21 (95%) 1 (5%) 
Is the aroma of the meals generally pleasant?  
 Meat  10 (90%) 1 (10%) 
 Vegetables  11 (100%) 0 
 Dessert  14 (100%) 0 
Is the texture of the meals generally appealing?  
 Meat  17 (77%) 5 (23%) 
 Vegetables  18 (82%) 4 (18%) 
Total numbers varied as not all clients chose each menu item. 
 - below the 95% customer satisfaction standard 
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The majority of clients did not store any leftovers, but 6 (27%) people indicated they 
did. This practice raises issues of food safety, as cook-chill meals should not be 
reheated. 
 
xiv. Serving portions of MOW 
Overall clients were satisfied with the serving sizes of the meals, although the 95% 
customer satisfaction standard was not reached for meat and vegetable serves. 
However it is important to note that previously 15 (69%) (refer to Graph 12) clients 
claimed they made two meals from their MOW, implying that the serving sizes were 
adequate to make two meals. 
 
Table 38: Serving portion size of MOW meals 
 Just right Too small Too large 
Soup  18 (95%) 1 (5%) 0 
Meat  18 (82%) 1 (5%) 3 (13%) 
Vegetables  20 (90%) 1 (5%) 1 (5%) 
Dessert  21 (100%) 0 0 
Total numbers varied because not every client had each menu item. 
- below the 95% customer satisfaction standard 
 
xv. Assessment of the overall quality of the food and service 
Fourteen (64%) clients rated the quality of the food as satisfactory with only 5 (23%) 
as excellent. In contrast more than 50% of clients rated the service as excellent and in 
particular the drivers were highlighted as providing a caring service to the elderly 
(refer Graph 13).  
 
All clients expressed their appreciation of the service and stated that they would find 
it difficult to manage without it. Seventeen (77%) clients nominated illness or the 
difficulty with carrying out the shopping as the primary reason for receiving MOW. 
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Graph 13: Clients assessment of the quality of the food and service 
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e. Summary 
 
Twenty-two clients took part in the client assessment of Meals on Wheels. The 
majority received between four and five meals in the week. Seventy-two percent 
received chilled meals, the majority delivered between 9.30am and 10.30am. 
However 68% of clients consumed their meals at times other than midday or evening. 
The $5.00 cost of the meals was acceptable to all clients. The menus were satisfactory  
with the mainly Australian style of food. The analysis of the general quality of the 
foods revealed some dissatisfaction with the meat and vegetables. The soup and 
dessert serving portions were acceptable, but the meat and vegetables were below the 
95% customer satisfaction standard. Overall the clients highly rated the quality of the 
service. 
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7.1.5 CLIENT ASSESSMENT OF THE ORGANOLEPTIC QUALITIES OF 
MEALS ON WHEELS 
 
c. Identification of the types of foods 
 
Recognition of the soups was the most difficult for the clients. The more distinct 
coloured and type of soups, such as tomato and vegetable soups were all identified 
correctly. However others that were not so distinct, such as pea and ham soup were 
either labeled “unknown” or incorrectly identified. The meat was generally correctly 
identified and the vegetables and desserts posed no difficulty for the clients. 
 
d. Assessment of organoleptic qualities of Meals on Wheels  
 
The results of the assessment of the organoleptic qualities of MOW are tabled below 
(refer Methodology 6.6).  
 
Overall, the clients were satisfied with the organoleptic qualities of the meals during 
the five-day study period (Refer Table 39). The menu items were generally highly 
rated for their presentation, colour, flavour and texture except the vegetables. 
However clients did not qualify their reasons for the vegetables low rating. The 
consistency of the soups was also rated below the 95% customer satisfaction standard. 
Clients found the soups’ consistency too watery. 
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Table 39: Clients assessment of the organoleptic qualities of MOW meals 
Total number of clients (= 13) Actual 
responses* 
Satisfactory 
Assessment of soups 
 Presentation n=49 49 (100%) 
 Colour n=51 51 (100%) 
 Aroma n=50 49 (98%) 
 Taste n=48 48 (100%) 
 Consistency n=50 46 (92%) 
Assessment of meats  
 Presentation n=53 51 (96%) 
 Colour n=56 55 (98%) 
 Aroma n=55 54 (98%) 
 Taste n=55 54 (98%) 
 Texture n=56 54 (96%) 
Assessment of vegetables 
 Presentation n=55 51 (93%) 
 Colour n=55 52 (94%) 
 Aroma n=54 48 (89%) 
 Taste n= 55 50 (91%) 
 Texture n=55 51 (93%) 
Assessment of desserts 
 Presentation n=49 49 (100%) 
 Colour n=52 51 (98%) 
 Aroma n=50 49 (98%) 
 Taste n=51 51 (100%) 
 Texture n=52 52 (100% 
* Maximum number of responses for five-days=56 
Response numbers varied (n=) as clients may not have had a particular menu item, such as soup or 
didn’t respond to a particular section of the assessment sheet.  
 - below the 95% customer satisfaction standard 
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e. Summary 
 
Thirteen clients completed a five-day assessment of the organoleptic qualities of  
Meals on Wheels. Most clients had difficulty in identifying the soups, but the rest of 
the meals were named correctly. Except for vegetables the soup, meat and desserts 
were rated above the 95% customer satisfaction standard. 
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7.1.6 SUMMARY – City of South 
 
As a result of the compulsory competitive tendering process, the City of South had 
tendered out both the supply and delivery of Meals on Wheels to a commercial 
catering company. 
 
a. Menu analysis by food type and variety 
 
The menu was based on a four-week cycle, with clients receiving the regular main 
meal combinations, unless they had requested an alternative. The menu consisted of 
soup, main, alternative and vegetarian meals, desserts and diabetic desserts. Texture 
modified meals were available. 
 
The menu complied with the HACC recommended menu composition for most food 
types except for fruit, bread, and milk. These food types did not meet the HACC 
recommendation for the required number of serves over the four-week cycle.  
 
The menu complied with the general principles of menu planning in most areas and 
there was little evidence of repetition in the soups and meat types. The majority of 
vegetarian meals was pastry based and did not meet HACC recommendations due to 
the omission of pulses.  
 
Potatoes were served with almost every meal, mashed potato being the predominant 
method of preparation. More than six different vegetables, yellow and green, were 
served, peas, beans and pumpkin dominating the choices.   
 
Five classifications of desserts were documented, which provided a good variety, but 
over 70% were served with custard.  
 
A variety of meat textures was noted on the menu over the five-day study period 
including meat meals prepared with both “dry” and “moist” methods of cooking, 
catering for clients requiring softer textured diets, whilst generally the green and 
orange/yellow vegetables, provided an appealing colour to the meals. 
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b. Analysis of actual meals 
 
Analysis of food-servings by weight revealed that meat serves and fruit juice were the 
only foods that met the recommended HACC food serving weights, while the 
remainder of the food (potatoes, green and yellow vegetables, fruit, bread, milk) were 
under the recommended weights.  
 
The estimated nutrient analysis of meal combinations concluded that meals met the 
HACC standards for kilojoules and protein, the thiamin, riboflavin, magnesium, 
calcium and zinc were consistently below the HACC recommended supply for men 
and calcium, zinc, magnesium were all below the recommended levels for females. 
Salad combinations were the lowest in nutrient content. 
 
c. Client assessment of Meals on Wheels 
 
The study group comprised twenty-two clients, twelve females and ten males. Sixty-
three percent were widowed, single or never married, suggesting they lived alone. 
Seventy-seven percent were aged over 80 years. The majority was born in Australia, 
and consequently satisfied with the predominantly Australian style of cuisine. More 
than 50% of clients had been on the MOW program for more than two years, with 
81% receiving meals between 4 and 5 days. Clients prepared simple meals, take-
away, or had relatives provide meals on weekends.  
 
Two or more drivers delivered meals between 9.00am and 1.00pm. Chilled meals 
were delivered during the first delivery run and heated meals during the second 
delivery run. Meals were not left if clients were not at home at delivery time.  Ninety-
one percent of clients stated that they consumed their meals at times other than 
midday, with 69% dividing it to make two meals.  
 
Overall the menu offered adequate variety and clients were generally satisfied with 
the price of the meals. Clients rated the general qualities of the meals as satisfactory, 
though some dissatisfaction was indicated with the meat-based meals and vegetables. 
Twenty-seven percent of clients re-heated leftover meals. Clients were satisfied with 
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the soups and desserts portion sizes, but meat and vegetable portions were either too 
large or too small.  
 
The majority of clients rated the quality of the food as satisfactory but particular 
appreciation of the service was expressed when over 50% rated it excellent. Seventy-
seven percent of clients referred to medical condition or the inability to shop as the 
primary reason for requesting MOW. 
 
d. Client assessment of the organoleptic qualities of Meals On Wheels 
 
Thirteen clients completed the five-day assessment. Identifying the soup types was the 
most difficult task for the clients, the main meals and desserts were generally named 
correctly. Overall the meals organoleptic qualities were highly rated. The soups were 
all in all highly rated except for their consistency. The vegetables were rated below 
the 95% customer satisfaction standard in all assessment categories, but clients did 
not expand on the reasons for the dissatisfaction. Clients were satisfied with the meat-
based meals and desserts in all assessment categories. 
 
The clients appreciation of the service was evident as they rated most parts of the 
service highly, but the menu composition and nutrient content of the meals 
highlighted components of the meals that were not meeting HACC standards. These 
areas should be addresses by councils to ensure their services meet the needs of 
clients in line with HACC guidelines.  
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7.2 CASE STUDY 2 - CITY OF NORTH  
 
7.2.1 COUNCIL SETTING 
 
a. Profile of the City of North 
 
The City of North is located approximately 6.5 kilometers from the Melbourne 
Central Business District. It covers an area of 20 square kilometers and has a 
population circa 73,000 (City of North, 1996) with 16% of the total population over 
the age of 60. The City has a significant ethnic population, (31%), of whom the 
majority were post-war migrants from Europe.  The city has well established 
shopping precincts and is accessible by a substantial public transport system. 
 
During the Commissioners administration each Council service unit was required to 
undergo the process of designing specifications for their services in preparation for 
CCT. However when the City of North elected its Council representatives in March 
1996 a moratorium was enforced on the CCT process to allow time for its evaluation. 
Following research by Council on the effect of CCT on Human Services, it decided 
that it was not to be exposed to the tender process. On this basis, Human Services, 
that is services dealing directly with people did not undergo market testing, hence 
Aged and Disability Services, including Meals on Wheels remained under Council 
management.  
 
The management structure of the Aged and Disability Services in the City of North’s 
(City of North, 1995) has been shown in Figure 2. 
 
b. Management and administration of Aged and Disability Services 
 
i. Aged and Disability Services 
The following services are available for the frail and disabled clients in the City of 
North (City of North, 1996-1997). 
Home Care Home 
maintenance 
Food Services Recreation 
services 
Advocacy 
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volunteers were used, all were carried out by paid drivers.  The decision for using 
paid drivers rather than volunteers was made because management judged that paid 
drivers were better trained to meet the level of clients’ needs within the Council. 
Drivers were employed for two hours per day and were required to complete training 
in first aid and in basic food handling. 
 
The Team Leader (Delivered Meals) was responsible for the clients receiving the 
correct meals, following up complaints and to find out reasons for any meal 
cancellations. The Team Leader was well acquainted with the health status of the 
clients, including the food preferences and dietary needs.  
 
The council recognised MOW was not meeting the needs of every client, therefore 
other forms of meal service, such as bistro style meals at senior citizens centres, were 
introduced. The council was also examining other service options, such as the Café 
Project that targeted non-traditional MOW users. The provision of a venue where 
various ethnic groups could prepare culturally appropriate meals was another 
important service for Food Services. 
 
iv. Planning of Food Services 
The production kitchen prepared cook/chill meals, and plated them in the council 
operated kitchens, before delivering them to clients either chilled or heated, 
depending on the clients’ needs. Management believed Food Services had improved 
since Council amalgamations and not as a result of the CCT process. 
 
In November 1997 Food Services introduced a selective menu system for MOW. The 
system enabled clients to make a selection from three choices of hot meals and from 
two dessert options. The drivers distributed the menus, and clients had to make their 
meal selections two weeks in advance. The computerised system produced a “running 
sheet” for the drivers, which listed the meal selected. As a result of this system the 
Team Leader (Delivered Meals) was able to calculate the number of meals required 
each day. 
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v. Meals o Wheels design specifications 
The Council kitchens prepared MOW meals using the cook-chill system. An effective 
quality assurance program was implemented, where meals were monitored each day, 
customer surveys were carried out each week as well as a customer complaint 
handling services were established. Although Food Services was not market tested, 
specifications were designed, and required to be adhere to.  
 
The menu, based on a four week cycle offered “soup of the day” a choice of three 
main dishes, one being vegetarian and a choice of two desserts, one suitable for 
people requiring diabetic diets. Special needs were catered for, such as texture-
modified meals. 
 
vi. Financial aspects 
Detailed information regarding the financial aspects of Food Services was not 
available, though management indicated that Food Services was approximately 15% 
of the Aged and Disability Service Units cost, which in turn was approximately 9% of 
total operations budget for the Council. The actual price of the meals can be 
summarised in the following manner: clients paid $3.20 for a three-course meal; 
HACC subsidy was $1.10; and the Council subsidy of meals was approximately 
$2.00.  
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7.2.2 MENU ANALYSIS BY FOOD TYPE AND VARIETY 
 
a. The menu 
 
The menu was based on a four-week cycle (refer Appendix 12, p. 214 for the 
complete menu). The menu layout is shown in Table 40. Texture modified meals were 
not listed on the main menu. 
 
The four-week menu was printed on coloured paper, a different colour for each week. 
Main meals were listed on one side with desserts on the reverse side. Meal choices 
were in large bold font to ensure legibility.  
 
Table 40: Menu layout 
Hot meals Main choice; 
Alternate choice; and  
Vegetarian choice.  
Desserts Dessert 
Diabetic dessert 
 
Some main meals were coded NSLFD (not suitable for low fat & diabetic diets) for 
easy identification and to assist with meal selection. The accompanying vegetables 
were not identified in detail, but as “potatoes and seasonal vegetables”. Two desserts 
were offered at each meal, one always suitable for diabetic diet and was coded the 
same as for the hot meals. 
 
The meals on the menu were described rather than using their customarily used 
culinary names, which may not be familiar to everyone. Although the menu featured 
mostly “mainstream” menu items, e.g. Shepherds pie, a number of unusual choices 
were offered, such as “pork with cider sauce” and “beef, mushroom, tomato and 
tarragon sauce”. The vegetarian meals were also less “mainstream” style and 
included “green lentil bolognaise and wholemeal spaghetti”, and “stuffed peppers”. 
 
 
 
 111
b. Frequency of menu items
 
The menu analysis was based on menu composition of specified food items identified 
in the HACC recommended food servings guidelines. 
 
The City of North’s menu’s was compared with the HACC guidelines for menu 
composition. 
 
Table 41: Menu composition choices offered to clients compared with HACC 
guidelines 
HACC guidelines for menu 
composition at each meal 
Number of 
serves 
Actual menu composition  
at each meal 
Meat/alternative One serve Two meat servings plus vegetarian serve
Potato/rice (occasionally) One serve One serving potato (rice occasionally) 
Green vegetable One serve One serving green vegetable 
Yellow/orange vegetable One serve One serving yellow/orange vegetable 
Fruit One serve Occasional stewed fruit  
Bread/cereal/alternative One serve None 
Milk/alternative One serve Served as milk based dessert or custard 
Vitamin C supplement One serve Orange juice twice per week 
  
      - below the HACC recommendation 
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The four-week menu was further analysed and compared with the HACC 
recommended menu composition, detailing the number of times menu items complied 
with the guidelines as shown in Table 42. 
 
Table 42: Analysis of frequency of menu items in a four-week menu 
Food  items HACC 
recommendations 
Total number of food items offered 
during the four-week cycle (28 days) 
Meat/alternative 28 (100%) 28 (100%) 
Vegetarian meal (with 
legumes)  
28 (100%) 6 (20%) 
Potato (or rice) 28 (100%) 28 (100%) 
Green vegetable 28 (100%) 28 (100%) 
Yellow/orange 
vegetables 
28 (100%) 28 (100%) 
Fruit* 28 (100%) 6  (11%) 
Bread/cereal 28 (100%) 0 (0%) 
Milk**/alternative 28 (100%) 21 (76%)  (23 [83%] diabetic desserts) 
Vitamin C supplement 28 (100%) 8 (28%) 
* included if served only as a garnish         ** included a small amount of milk in desserts and custards 
-below HACC recommendation   
 
The results show that fruit, bread, milk and fruit juice were below the recommended 
number of serves over a four-week period and these food items did not meet HACC 
recommendation. The majority of vegetarian meals did not include legumes. 
  
i. Meat/alternative: 
At each meal the menu included two meat choices (56 in total over the 28-day period 
i.e. red meat, chicken or fish) which complied with the HACC recommendations. The 
HACC guidelines suggested that vegetarian choices contain pulses, such as lentils and 
beans. Six (20%) of the vegetarian meals met the guidelines, however 80% of the 
vegetarian meals were mostly pasta or pastry-based e.g. vegetable pastie, which did 
not include pulses. Tofu was included in two vegetarian options over the four-week 
period. 
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ii. Vegetables  
Potatoes or rice (rice 10 times in 28 days) were included on the menu everyday. 
Vegetables, one green and yellow complied with the guidelines. The menu did not 
specify the vegetables served on any day but was listed on the menu as “seasonal 
vegetable”. 
 
iii. Milk/alternatives 
HACC guidelines stipulated that milk and milk products should be included on the 
menu. This was generally met in the form of small amounts in milk-based desserts 
e.g. bread and butter pudding or milk custards that accompanied the desserts. The 
results disclosed that 21(76%) desserts and 23 (83%) diabetic desserts met this 
criterion and therefore the HACC guidelines were not met. Nine (16%) desserts were 
not milk based nor served with custard. 
 
iv. Fruit  
Fresh fruit was not included in the menu, but 6 (11%) desserts were fruit based, e.g. 
apple crumble or served with fruit. Fruit salad was offered twice in four-weeks. This 
food group did not meet the HACC guidelines. 
 
v. Bread/cereal/alternative 
Bread or other cereal products were generally served in the desserts, e.g. bread and 
butter pudding or semolina pudding. However the quantity per serve was below the 
recommended amount and therefore this food group did not meet the HACC 
guidelines. 
 
vi. Vitamin C supplement 
300ml orange juice was delivered to clients twice per week, Tuesday and Thursday. 
This did not meet the HACC recommendations, which stipulated that “it is a 
condition of grant to serve a Vitamin C Supplement with each meal provided” (Home 
and Community Care, 1993). 
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c. Characteristics of menu planning 
 
i. Repetition  
The results of the analysis of repetition of main ingredients on the menu (refer 
Methodology 6.3.3) are shown in Table 43 and Graphs 14 to 19. 
 
• Soups 
Soup varieties could not be analysed for repetition of main ingredients, as the 
menu did not specify the type of soup of the day.  
 
• Meat/alternative 
The six different meat types used in the four weeks, beef and pork dominated. 
The other four meat types, lamb, chicken, veal and fish were evenly 
distributed on the menu. 
 
General menu planning guidelines were in general adhered to albeit the 
occurrence of offering the same meat type, pork on consecutive days occurred 
once (pork casserole and ham steak). On further examination of the main and 
alternate meat choices, there was no evidence of repetition, i.e. using the same 
meat type for both choices.  
 
• Vegetarian  
The menu offered eight different vegetarian meal types in the four-week cycle. 
Vegetarian pies and dishes with pastry, e.g. vol au vents, were the most 
frequently appearing vegetarian options followed by pasta and vegetable 
stews, such as ratatouille. 
 
• Vegetables 
Whilst the menu stipulated that potatoes were served every day, it did not 
specify the method of preparation. Potatoes were served with almost 75% of 
all hot meals, rice with only 10 (12%). Some meals, such as Vegetable 
Lasagne were served with only seasonal vegetables. Carrots and pumpkin 
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dominated in the selection of vegetables, while the rest of the vegetable 
varieties were evenly distributed over the four-week period. 
 
• Desserts 
Nineteen different types of desserts  (19 diabetic desserts) were included on 
the menu with six being repeated at least once over the four-week cycle. The 
menu indicate that of the 56 choices of desserts (regular and diabetic) in the 
four-week period 18 (32%) was served with custard. 
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Repetition of main food types in the four-week cycle menu 
 
Table 43: Frequency of main food types in the four-week cycle menu 
Frequency of food types  
Meats 
Beef 13 23% 
Pork (includes sausages and bacon) 12 21% 
Lamb 9 16% 
Chicken 8 14% 
Fish (includes and tuna) 8 14% 
Veal 6 11% 
Vegetarian  
Pie / pastry 10 36% 
Pasta 6 21% 
Vegetable bake/patties 3 11% 
Tofu based 2 7% 
Other (includes omelette, stuffed peppers & potatoes) 7 25% 
Potatoes 
Potato  62 74% 
Rice 10 12% 
No potato or rice 12 14% 
Vegetables 
Pumpkin 6 15% 
Mixed vegetables 6 15% 
Beans 5 13% 
Peas 5 13% 
Carrots 4 10% 
Cauliflower 3 7% 
Other (includes cabbage, broccoli, corn, brussels sprouts, silverbeet) 11 27% 
Desserts 
Custard based 6 32% 
Cake based 5 26% 
Pastry based   3 16% 
Fruit based 2 10% 
Other (includes yoghurt slice, sago pudding) 3 16% 
Diabetic Desserts 
Cake based 0 0 
Custard based 8 42% 
Fruit based 6 32% 
Pastry based   2 11% 
Other (includes yoghurt slice, sago pudding) 3 15% 
Most frequently appearing food items       
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Graph 15: Frequency of potato and rice 
accompaniments in the four-week cycle menu 
 
Graph 14: Frequency of meat types in the 
four-week cycle menu 
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 Graph 16: Frequency of vegetable 
accompaniments in the four-week cycle 
menu 
Graph 17: Frequency of vegetarian meal 
types in the four-week cycle menu 
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Graph 18: Frequency of dessert types in the 
four-week cycle menu 
 
Graph 19: Frequency of diabetic dessert 
types in the four-week cycle menu 
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i. Texture  
The five-day menu of Week 1 meat based meals were analysed for their textures. The 
results are tabled in Table 44 below. 
 
Table 44: Texture analysis of meat based meals in the four-week cycle 
Texture of meats Frequency 
A combination of “dry” and “moist” cooking methods used 4  (80%) 
Both meat choices prepared using the  “dry” cooking method  0  
Both meat choices prepared using the “moist” cooking method 1  (20%) 
   
- Most frequent combination of preparation methods for meats 
 
Four of the five day meat based meals were prepared using a combination of “moist” 
and “dry” cooking methods, e.g. lamb casserole and fish cakes. Two “moist” meat 
meals were poached fish and lamb casserole.  
 
ii. Colour 
The Week 1 five-day menu was analysed for their dominant colour variety. The 
results are tabled below in Table 45 and 46. 
 
Table 45: The dominant colours of meat based meals for the five-day period 
Meal Main Alternate main Vegetarian 
Cream  2  49% 0 0% 3 60% 
Brown  3 60% 4 80% 0 0 
Other  0 0 1 20% 2 40% 
Dominant colours of the meals  
 
Table 46: The dominant  colours of the vegetables for the five-day period 
Meal Potato  Vegetable 1 Vegetable 2 
Cream  4  80% 1 20%   
Green    4  80%   
Yellow      1 20% 
Orange      3 60% 
Other 1 20%   1 20% 
Dominant colours of the vegetables  
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The colour of the meals was made appealing with the use of the green and 
orange/yellow vegetables. However, the majority of meat based and alternate meals 
were brown in colour, e.g. beef curry, the vegetarian meals were somewhat more 
varied in colour, e.g. fennel, pea & green lentil rice. The potatoes were basically 
cream coloured as mashed potatoes. 
 
d. Summary 
 
The menu was based on a four-week cycle and while mainly featuring Australian style 
dishes, it included some new styles. 
 
The menu was analysed for its adherence to HACC guidelines, results revealed that 
fruit and bread was not provided and milk was below the recommended quantity. 
Clients received vitamin C supplement twice per week, which did not meet HACC 
guidelines. 
 
Principles of menu planning were observed in the four-week menu. The menu was 
based on six different meat types of which beef and pork dominated. The vegetarian 
meals were mostly pastry based, but included some unusual meals and food types 
such as tofu. Potatoes though unspecified in the method of preparation together with 
green and yellow vegetables were included on the menu and there was a wide variety 
of dessert types offered. 
 
The menus included a combination of dry and moist methods of preparing meat 
dishes. The colour of the main meals was predominantly brown, the five colours of 
the vegetables ensured that meals looked appetising. 
 122
7.2.3 ANALYSIS OF ACTUAL MEALS 
 
The five-day Week 1 (Table 47) menu was used for the nutrient analysis by weight 
and nutrient analysis of meal combinations.  
 
For the complete four-week cycle menu has been shown in Appendix 12. 
 
Table 47: Five-day menu for the analysis 
Meal Day 1 Day 2 Day 3 Day 4 Day 5 
Soup  Pumpkin Tomato & rice Potato  Mushroom Vegetable  
Main choice Steak & 
onion pie 
Minty lamb & 
celery casserole 
Roast veal & 
gravy 
Chicken & 
capsicum roll 
& gravy 
Poached fish & 
parsley sauce 
Alternate 
choice 
Pork sausages 
& gravy 
Fish cake & 
tomato sauce 
Spinach pasta 
bolognaise 
Mild beef curry 
& rice 
Lamb 
marinated with 
soy sauce 
Vegetarian 
choice 
Asparagus 
quiche 
Fennel, pea & 
green lentils 
Cauliflower, 
broccoli, 
kidney beans in 
white sauce 
Vegetable 
pastie 
Capsicum & 
tomato pasta 
Potato Sliced Mashed Roast Sliced Mashed 
Green 
vegetable 
Beans Peas Mixed Broccoli Beans 
Yellow 
vegetable 
Pumpkin Cabbage/carrots Cabbage Corn Pumpkin 
Dessert Prunes & 
custard 
Fruit trifle Mango mousse Semolina 
pudding 
Bread & butter 
pudding 
Diabetic 
dessert 
Sultana 
sponge & 
custard 
Custard with 
sponge & 
cherries 
Apricot pie & 
custard 
Apple crumble 
& custard 
Peach rice 
pudding 
Vitamin C 
supplement 
 330ml orange 
juice 
 330ml orange 
juice 
 
 
a. Analysis of Meals on Wheels by food weight 
 
Following the weighing of meals over a five-day period, the results were recorded in 
Table 48. (refer to Methodology 6.4.1). 
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Table 48: City of North’s food serving portions compared with HACC recommended 
serving portions 
 
Food type 
HACC recommended 
food serving 
weight 
Number of times food 
servings met the 
recommended weight 
One serving: Meat/Alternative 
 Meat/poultry/fish 75-90gms 5 of 5 (100%) 
 Peas/beans/lentils 1 cup 0 of 5 (0%) 
One serving: Potato/Alternative 
 Potato 90gms 4 of 5 (80%) 
 Rice/pasta (occasionally) 120-150gms 1 of 1 (100%) 
One serving: Green vegetable 
 Green vegetable 60gms 3 of 5 (60%) 
One serving: Yellow or orange vegetable 
 Yellow vegetable 90gms 1of 5 (20%) 
One serving: Fruit 
 Fruit: cooked/prepared 120gms 0 of 5 (0%) 
 Whole fresh fruit 1 medium 0 of 5 (0%) 
One serving: Bread/Cereal/Alternative 
 Bread 1 slice 0 of 5 (0%) 
One serving: Milk/Alternative 
 Milk/alternative 200ml 0 of 5 (0%) 
One serving: Vitamin C supplement 
 Fruit juice 75ml 2 of 5 (40%) 
     - below HACC recommendation    
The meat weights exceeded the HACC recommended amounts. The vegetable portion 
sizes were below 60g and 90g specified. Milk was generally served as milk-based 
dessert or milk custard, but did not meet the recommended serving weight. Fruit juice 
was delivered to clients twice per week, which did not meet the HACC 
recommendation. Bread was not served at all and therefore did not meet the HACC 
guidelines. Two vegetarian meals included legumes, (fennel, pea & green lentil, rice 
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and cauliflower, broccoli and kidney beans in cheese sauce) but in insufficient 
amounts, approximately 35g (¼C) per person. 
 
b. Nutrient analysis of Meals on Wheels meal combinations over a five-day 
period 
 
The estimated nutrient content of possible meal combinations the clients may receive 
is illustrated in Table 49 and 50. The fibre and cholesterol level of the meals 
combinations is shown in Table 51 (see Appendix 13, p. 222 for statistical analysis of 
nutrients). 
 
The City of North introduced a selective menu system thus there may not be a 
prominent meal choice that clients choose. However, for the purpose of evaluating the 
results, Meal Combination 1 (MC1- soup, main meal and regular dessert) was 
classified as the regular menu. Meal Combination 4 was combined with MC1 for the 
purpose of the evaluation as the meals were the same with diabetic dessert (MC4-
soup, main meal and diabetic dessert).  
 
MC1 and MC4 met the HACC standards for 5 of the eleven nutrients for males and 
eight for females. Protein, vitamin A, vitamin C, niacin and iron all exceeded the 
recommended levels for both males and females. Thiamin and riboflavin were under 
the recommended levels for males as was the kilojoule and zinc content of the meal 
combinations. Magnesium and calcium were under the recommended levels, with 
calcium only providing 50% of the HACC standards for both males and females.  
 
MC2 and MC5 (soup, alternate main meals and dessert [diabetic dessert]) met the 
HACC standards for seven (8 for MC5) of the eleven nutrients for males and eight (9 
for MC5) for females. Kilojoule, protein, vitamin A and vitamin C all significantly 
surpassed the recommended levels for both males and females. Iron and zinc levels 
were satisfactory and niacin was more than three times the goal. Thiamin levels were 
within the goal for females, they were below for males. MC2’s riboflavin levels were 
under the recommended levels, but for MC5 they surpassed the goal. A contributing 
factor to this result may be that each diabetic dessert was milk based or served with 
custard. 
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MC3 and MC6 (soup, vegetarian main meals and dessert [diabetic dessert]) met the 
HACC standards for six of the eleven nutrients for males and eight for females. 
Kilojoule, protein, vitamin C, niacin and iron levels were all above the recommended 
levels. Due to the high level of vegetable content of the vegetarian meals, the vitamin 
A contribution was more than twice the HACC standards. The thiamin and riboflavin 
levels were satisfactory for females, they were under the recommended goals for 
males. Magnesium and zinc did not meet the HACC standards. MC3’s calcium levels 
reached only 77%  of the HACC standards for females. However MC6 indicated a 
higher level of calcium, which may be due to the fact that diabetic deserts 
predominantly being either milk based or served with custard. 
 
The fibre content of the meal combinations ranged between 9g-16g. The least amount 
of fibre was noted in the regular meal combination (MC1), whilst the most fibre was 
in the soup, vegetarian meal and diabetic dessert combination. Cholesterol levels of 
the meal combinations were less than 50% of the 300mg or less recommended by the 
National Heart Foundation.  
 
c.  Summary 
 
The analysis of meals by food weight showed that ten of the eleven categories of the 
menu did not meet the HACC recommendations for serving weights in the five-day 
period. Meat/poultry/fish category was the only food type that met HACC 
recommended food serving weights.  
 
The estimated nutrient values for possible meal combinations were calculated. 
Because females nutrient level requirements are lower than males, meal combinations 
generally met the recommended nutrient goals, while there was evidence that more 
meal combinations did not meet the nutrient level requirements for males. Thiamin 
levels did not reach the HACC standards for males in any of the meal combinations, 
but were generally satisfactory for females. Magnesium levels were all below the 
recommended levels for all meal combinations for both males and females. Calcium 
supply was between 50%-75% of the HACC standards for both males and females. 
Fifty percent of the meal combinations supplied the recommended 6mg of zinc. All 
meal combinations were low in cholesterol. 
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Table 49: The mean nutrient values of meal combinations (MC) over a five- day period for males. 
 
Nutrients 
Estimate of HACC 
recommendation for 
nutrient supply* 
1st choice 
on menu 
Mean amount supplied by different meal combinations 
over a five-days 
 Male MC 1 MC 2 MC 3 MC 4 MC 5 MC 6 
Energy (kJ) 2,940kJ 2500     3400 3200 3000 3500 2900 
Protein (gm) 26gm 46      48 30 48 49 33
Vitamin A (µg) 375µg 927      661 762 983 716 812
Vitamin C (mg) Food 
Orange juice 
20mg 58 
34 
55 
34 
92 
34 
58 
34 
55 
34 
92 
34 
Thiamin (mg) 0.45mg 0.36 0.43 0.38 0.40 0.40 0.40 
Riboflavin (mg) 0.70mg 0.58 0.16 0.55 0.64  0.78 0.62 
Niacin (mg) 7mg 18      17 9 19 18 10
Magnesium (mg) 160mg 111 113 113 121 124 124 
Calcium (mg) 400mg 202 276 388 255 329  440
Iron (mg) 3.5mg 5      6 5 6 7 6
Zinc (mg) 6mg 5  6 4   6 6 4 
   - This column represents the 1st choice on menu (MC1)  - Nutrient level below HACC recommended standards for males 
Meal combinations as listed below 
MC 1 Soup – Regular main meal - Dessert MC 4 Soup – Regular main meal – Diabetic dessert 
MC 2 Soup – Alternative main meal - Dessert MC 5 Soup – Alternative main meal – Diabetic dessert 
MC 3 Soup – Vegetarian meal - Dessert MC 6 Soup – Vegetarian meal – Diabetic dessert 
 
* Refer Methods section  6.4.2 
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Table 50: The mean nutrient values of meal combinations (MC) over a five- day period for females. 
 
Nutrients 
Estimate of HACC 
recommendation for 
nutrient supply* 
1st choice 
on menu 
Mean amount supplied by different meal 
combinations over a five-days 
 Female MC 1 MC 2 MC 3 MC 4 MC 5 MC 6 
Energy (kJ) 2,135kJ 2500      3400 3200 3000 3500 2900
Protein (gm) 22gm 46      48 30 48 49 33
Vitamin A (µg) 375 µg 927      661 762 983 716 812
Vitamin C (mg) Food 
Orange juice 
20mg 58 
34 
55 
34 
92 
34 
58 
34 
55 
34 
92 
34 
Thiamin (mg) 0.35mg 0.36      0.43 0.38 0.40 0.40 0.40
Riboflavin (mg) 0.50mg 0.58 0.16     0.55 0.64 0.78 0.62
Niacin (mg) 5mg 18      17 9 19 18 10
Magnesium (mg) 135mg 111 113 113 121 124 124 
Calcium (mg) 500mg 202 276 388 255 329 440 
Iron (mg) 2.5mg 5      6 5 6 7 6
Zinc (mg) 6mg 5  6 4   6 6 4 
   - This column represents the 1st choice on  menu (MC1)  - Nutrient levels below HACC recommended standards for females 
Meal combinations as listed below 
MC 1 Soup – Regular main meal - Dessert MC 4 Soup – Regular main meal – Diabetic dessert 
MC 2 Soup – Alternative main meal - Dessert MC 5 Soup – Alternative main meal – Diabetic dessert 
MC 3 Soup – Vegetarian meal - Dessert MC 6 Soup – Vegetarian meal – Diabetic dessert 
 
* Refer Methods section  6.4.2 
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Table 51: Mean fibre and cholesterol values of meals combinations (MC) over a five-day period 
 
Nutrients 
1st choice 
on menu 
Nutrients supplied by meal combinations (mean average) 
 
 MC 1 MC 2 MC 3 MC 4 MC 5 MC 6 
Fibre (gm) 9      11 13 12 14 16
Cholesterol (mg) 144      137 126 137 131 119
   - This column represents the 1st choice on menu (MC1)  
 
Meal combinations as listed below 
MC 1 Soup – Regular main meal - Dessert MC 4 Soup – Regular main meal – Diabetic dessert 
MC 2 Soup – Alternative main meal - Dessert MC 5 Soup – Alternative main meal – Diabetic dessert 
MC 3 Soup – Vegetarian meal - Dessert MC 6 Soup – Vegetarian meal – Diabetic dessert 
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7.2.4 CLIENT ASSESSMENT OF MEALS ON WHEELS 
 
a. Client assessment of the meals and service  
 
The meals received were prepared by the cook-chill method. The warm soups were 
served from an insulated liquid container and served into the clients soup bowl or 
saucepan. The main meals were delivered in sealed aluminum foil recessed containers 
either warmed or chilled. Desserts were delivered in sealed aluminum foil containers. 
 
The responses of the twenty-three clients in the study group are detailed below. 
 
i. The number of meals clients received in one week 
The majority of clients received between four and five meals during the week despite 
frozen meals being available for the weekend. On weekends clients’ families provided 
meals, or clients organised take-away meals or prepared simple dishes for themselves. 
  
Graph 20: Number of MOW meals delivered per week to each client 
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ii. Delivery time of Meals on Wheels 
Both chilled and heated meals were delivered at the same time with most clients 
receiving meals between 12 noon and 1.00pm. All stated that delivery times were 
satisfactory. If the client was not at home at the time of delivery, then meals were left 
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in containers, such as a “eskies” or boxes. Whilst this practice was appreciated by 
clients, it raises food safety issues. 
   
Graph 21: Delivery times of MOW meals 
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iii. Delivery of the meal types 
With delivery runs organised close to lunchtime a significant percentage of clients had 
heated meals delivered, however the figures (see Graph 23) indicated that 60% of 
clients consumed their meals at times other than at midday. As meals were prepared 
using the cook-chill system, concerns over handling, storage and re-heating meals was 
highlighted. 
 
Graph 22: Meal types delivered  
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iv. Number of drivers delivering meals per week 
Almost all respondents noted that two or more drivers delivered meals during the 
week. 
 
Table 52: Number of drivers delivering meals to individual clients 
Same driver Two or more drivers Number of drivers delivering meals 
4 (18%) 18 (82%) 
Total number of clients (n=22) 
 
v. Length of time spent with clients when delivering meals 
Sixty-eight percent of clients stated that deliveries lasted between one and four 
minutes, while 18% stated that the drivers spent more than five minutes with them.  
 
Table 53. Length of time spent by the drivers with the clients. 
No time 1-4 minutes 5 or more minutes Length of time of 
deliveries 3 (14%) 15 (68%) 4 (18%) 
Total number of clients (n=22) 
 
vi. Time of day meals are consumed by clients 
There was an almost even distribution between meals being consumed at midday and 
in the evening. However the figures highlighted that 14 (60%) clients did not consume 
their MOW meals at midday, when they were delivered. Twenty-six percent of 
clients, who were in the “other” category made two meals from their MOW meals and 
generally ate the soup at midday leaving the main dish and dessert for the evening. 
    
  Graph 23: Consumption time of meals by clients 
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vii. Distribution of Meals on Wheels to clients 
Fifteen (65%) clients stated that they had never received an unsatisfactory or incorrect 
meal. Of the eight people who had only one complained, claiming that as a result of 
the complaint, there was a noticeable improvement in the quality of the meals. 
 
Table 54: Distribution of meals to clients 
Yes No Have clients received unsatisfactory or 
incorrect meals? 8 (35%) 15 (65%) 
Total number of clients (n=23) 
- below the 95% customer satisfaction standard 
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 iii. Price of Meals on Wheels 
he cost of a three- course meal was $3.20 with the price adjusted if the client did not 
quire three courses. All clients stated that the meals were good value for money and 
ommented that it would cost them more to make their meals. However 6 clients 
dicated that they made two meals from their MOW, which may have cost 
plications, i.e. $3.20 covered the cost of two meals. 
. The menu 
he selective menu system was introduced early in the study and clients made their 
election two weeks in advance. The new system was received favorably as clients 
xpressed their appreciation for the opportunity to make choices that suited their taste 
nd preferences. This was confirmed by one comment “It makes meal times more 
teresting.” 
he majority of clients indicated that they had not tried to change their selections, but 
1% claimed that some flexibility in the system was available. 
. Understanding the Meals on Wheels menu 
s clients had the responsibility of completing their menus, most found it easy to 
nderstand. 
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Table 55: Understanding the menu 
Yes No Is the menu easy to understand? 
18 (95%) 1 (5%) 
Total number of clients (n=19) (Four people did not respond to this question as they were interviewed prior to the 
introduction of the selective menu system.)  
 
xi. Menu choices 
Eighty-seven percent of clients indicated that it was easy to make a selection from the 
menu. However two people commented that, because not all dishes were familiar to 
them, they occasionally encountered difficulty when making their selections. 
 
Overall clients expressed general satisfaction with the variety of soups, though the 
menu did not define the type of soup for each day nor was it listed on the menu. When 
clients were asked about the structure of the menu, they were all familiar with their 
meat and vegetarian choices together with the choice of two desserts.  
 
Despite the three non-Australian born people (3, 13%) (see Table 15) in the study 
group, all clients indicated that they were accustomed to Australian style of cooking. 
Furthermore all found the meals culturally satisfactory and familiar to them. Some 
comments supported this view by declaring e.g. “I am a very Australian eater, I don’t 
like garlic or capsicum” and “I don’t try unfamiliar meals – I don’t take the risk.” 
When asked about trying any unfamiliar dishes from the menu, most hadn’t and of the 
few whom had, half stated that they liked them.  
 
Table 56: The menu variety on MOW 
Yes No Does the menu offer variety 
20 (87%) 3 (13%) 
Total number of clients (n=23)    
 
Table 57: The style of cooking most familiar 
Australian Other What style of cooking are 
you used to? 22 (100%) 0 
 Total number of clients  (n=22) 
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xii. Assessment of the general quality of Meals on Wheels  
There was some dissatisfaction expressed with the qualities of the meals, and a 
number of meal categories were below the 95% customer satisfaction standard. 
Clients particularly stressed the unappealing colour of the soups and meats, e.g. “The 
stews are always dark brown.” The texture of the meat was emphasised that it was 
always “stringy” and  “tough”. One client’s comments summarise the general 
opinions “Red meats are always tough, but poultry is always tender.” The aroma of 
the meat, vegetables and desserts and the aroma, taste and presentation of the desserts 
was rated below the 95% customer satisfaction standard (refer Table 58 for detailed 
assessment results). 
 
xiii. Texture modified meals 
One client required texture-modified, soft diet and found that the texture of the meals 
satisfactory.  
 
xiv. The style of the Meals on Wheels meals 
All clients were satisfied with the style of the meals. Heating chilled meals posed no 
difficulty, however twenty-six percent stated they stored leftover meals, which they 
re-heated later. This practice may have food safety implications, as cook/chill meals 
should not be re-heated.  
 
xv. Serving portions of Meals on Wheels 
Overall clients regarded the serving sizes of the meals satisfactory, (refer Table 59) 
although four commented that the meat portions were too big. However, it is 
important to remember that previously 6 (26%) clients indicated that they made two 
meals out of their MOW, which implied that the serving sizes were adequate for two 
meals. 
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Table 58: Assessment of the general quality of the meals. 
 Yes No 
Do the meals generally look appealing/appetising?  
 Soup  17 (100%) 0 
 Main meal 21 (95%) 1 (5%) 
 Dessert  19 (90%) 2 (10%) 
Are the meal colours generally appealing/appetising?  
 Soup  15 (94%) 1 (6%) 
 Meat  15 (68%) 7 (32%) 
 Vegetables  21 (95%) 1 (5%) 
 Dessert  20 (95%) 1 (5%) 
Are the meals tastes generally appealing/appetising?  
 Soup  16 (100%) 0 
 Meat  19 (86%) 3 (14%) 
 Vegetables  20 (90%) 2 (10%) 
 Dessert  19 (90%) 2 (10%) 
Is the aroma of the meals generally pleasant?  
 Meat  16 (80%) 0 
 Vegetables  17 (74%) 0 
 Dessert   16 (72%) 1 (5%) 
Is the texture of the meals generally appealing?  
 Meat  16 (73%) 6 (27%) 
 Vegetables  22 (100%) 0 
     - below the 95% customer satisfaction standard 
Clients’ comments 
No aroma of: 
Meat & vegetables – 4 (20%)
Desserts – 3 (15%)   
 
Table 59: Serving portion size of MOW 
 Just right Too small Too large 
Soup 16 (100%) 0 0 
Meat 16 (73%) 2 (9%) 4 (18%) 
Vegetables 19 (86%) 2 (9%) 1 (4%) 
Dessert  21 (100%) 0 0 
Total numbers varied because not every client had each menu item. 
      -below the 95% customer satisfaction standard 
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xvi. Assessment of the overall quality of the food and service 
Fifteen (65%) of clients rated the food as satisfactory with only 3 (13%) rating it as 
excellent. However 11 (47%) clients rated the service provided as excellent (refer to 
Graph 23).  
 
All clients expressed their appreciation for the service, and claimed they would 
experience difficulties without it. Approximately half of the clients did not specify the 
reasons for being on the MOW program, but emphasised that they would be unable to 
manage without it. However, twelve clients gave illness or the inability to shop as the 
primary reason for receiving MOW. 
 
 Graph 24: Clients assessment of the quality of the food and service 
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b. Summary 
 
Twenty-three clients took part in the client assessment of MOW. The majority of 
clients received between four and five meals per week, which were delivered between 
11.30am and 1.00pm. Two or more drivers delivered the mostly heated meals and 
spent an average of one to four minutes with the clients. Sixty-one percent of clients 
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consumed their meals at times other than midday and all confirmed that $3.20 paid for 
the meals was acceptable. The introduction of a selective menu was received 
favourably, with mostly familiar dishes featured. The assessment of the general 
quality of the meals indicated some dissatisfaction particularly with the meats and 
vegetables. The soup and dessert serving portions were acceptable, but the meat and 
vegetables were below the customer satisfaction standard. Overall clients rated the 
quality of the service higher than the quality of the food.
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7.2.5 CLIENT ASSESSMENT OF THE ORGANOLEPTIC QUALITIES OF 
MEALS ON WHEELS 
 
a. Identification of the meals 
 
Recognition of the soups was the most difficult. The more distinct coloured soups, 
such as tomato and mushroom were identified correctly. However others, for instance 
leek and potato were either labeled “unknown” or incorrectly identified. Recognising 
meat courses, vegetables and desserts also posed some difficulties, e.g. roast veal was 
identified as lamb or pork.  Desserts were named correctly in most cases, indicating 
that they were easily recognisable. 
 
b. Assessment of the organoleptic qualities of Meals on Wheels 
 
The results of the assessment of the organoleptic qualities of MOW are detailed in 
Table 60. 
 
Overall the clients rated the organoleptic qualities of the meals highly over the five-
day period. The menu items were generally highly rated for their presentation colour, 
and texture. The taste of the meat, vegetable and desserts were below the 95% 
customer satisfaction standard. Two clients emphasised the unsatisfactory potatoes 
and broccoli, but other comments reflected personal preferences rather than 
dissatisfaction with the quality of the meals, e.g. “I hate brussels sprouts.” 
 
c. Summary 
 
Nine clients completed a five-day assessment of the organoleptic qualities of Meals 
on Wheels. Clients experienced the most difficulties with identifying the soups. There 
was general satisfaction with the meals organoleptic qualities except for the taste of 
the meats, vegetables and desserts and the texture of the meats. 
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Table 60: Clients assessment of the organoleptic qualities of MOW meals 
Total number of clients (n=9) Actual 
responses* 
Satisfactory 
Assessment of soups   
 Presentation n=32 31 (97%) 
 Colour n=32 32 (100%) 
 Aroma n=32 31 (97%) 
 Taste n=32 31 (97%) 
 Consistency n=32 31 (97%) 
Assessment of meats   
 Presentation  n=43 42 (98%) 
 Colour n=42 40 (95%) 
 Aroma n=43 41 (95%) 
 Taste n=42 39 (93%) 
 Texture n=42 40 (95%) 
Assessment of vegetables   
 Presentation n=42 41 (98%) 
 Colour n=42 40 (95%) 
 Aroma n=42 41 (98%) 
 Taste n=42 38 (91%) 
 Texture n=42 39 (93%) 
Assessment of desserts   
 Presentation n=41 40 (98%) 
 Colour n=41 40 (98%) 
 Aroma n=41 40 (98%) 
 Taste n=41 37 (90%) 
 Texture n=41 39 (95%) 
*Maximum number of responses for five-days = 43 
Response numbers (n=) varied because some clients did not have a particular menu item or sections on 
the assessment sheet were incomplete 
       -below the 95% customer satisfaction standard 
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 7.2.6 SUMMARY – City of North 
 
The City of North retained its MOW production and delivery under Council 
management.  
 
a. Menu analysis by food type and variety 
 
The menu was based on a four-week cycle with clients able to make a selection from 
a choice of soup, three main meal, one being vegetarian, and two choices of dessert, 
one suitable for diabetic diets. Texture modified meals were not listed on the menu.  
 
The menu complied with the HACC recommended menu composition for most food 
types except for bread, fruit, milk and Vitamin C supplement. Furthermore, these food 
types, including the vegetarian meals were below the HACC recommended required 
number of serves in the four-week cycle. Orange juice was not delivered each day and 
therefore HACC guidelines were not met. 
 
The menu complied with the general principals of menu planning in most areas. There 
was little evidence of repetition of the six meat types. Rice constituted 12% of the 
accompaniments with potatoes 74%, and 14% of the meals were served with neither. 
More than seven different vegetable types were served with pumpkin, peas and beans 
dominating the choices. Five classifications of desserts were documented, with 
custard based desserts dominating both the main and diabetic desserts. The majority 
of vegetarian meals were pie/pastry-based, two included tofu. 
 
A variety of meat textures were recorded over the five-day study period, providing 
meat prepared with both “moist” and “dry” method of cooking. The colour of the 
meals was generally appealing due to the green and yellow/orange vegetables.  
 
b. Analysis of actual meals 
 
Analysis by food–servings by weight revealed that meat and rice serves were the only 
food types that met the HACC recommended food-serving weights, while the 
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remainder of the food types (potatoes, green and yellow vegetables, fruit, bread, milk) 
were under the recommended weights.  
 
The nutrient analysis of meal combinations concluded that the meal combinations 
made a major contribution to clients dietary intake in energy, protein, vitamin A and 
vitamin C. However riboflavin, thiamin for males and calcium and magnesium for 
both males and females was below the HACC standards.    
 
c. Client assessment of Meals on Wheels  
 
The study group comprised twenty-three clients, fourteen females and nine males. 
96% were widowed, single or divorced, suggesting they lived alone. Their age ranged 
between 65-80 years with 48% in the 76-80 years age range. Eighty-seven percent of 
clients were born in Australia, which suggested the reason for their satisfaction with 
the mostly Australian style meals provided. More than 73% of clients had been on the 
MOW program for more than two years, receiving meals between 4 and 5 days. 
Whilst some clients had relatives providing meals on weekends, the majority prepared 
simple meals or organised take-away food.  
 
Most deliveries were between 12 noon and 1.00pm by two or more drivers, with the 
average delivery lasting between one and four minutes. If clients weren’t at home, 
meal were left in an “esky” or letterbox. Whilst 70% of meals were delivered heated, 
almost the same number of clients indicated that they consumed their meals at times 
other than midday. The price of the meals was overall satisfactory.  
 
Clients made their selections two weeks in advance from the selective menu, which 
offered a variety from the mostly familiar menu items. Clients’ assessment of the 
general qualities of the meals revealed a level of dissatisfaction with the meat-based 
meals in almost all assessment categories. The texture and aroma of the vegetables 
and the general appearance and taste of the desserts did not meet the 95% customer 
satisfaction standard. Over 25% of clients re-heated leftover meals. Clients were 
satisfied with the portion sizes of the soup and desserts, but meat and vegetables were 
below the 95% customer satisfaction standard.  
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The majority of clients rated the quality of the food as satisfactory, but emphasised 
that the service was excellent. More than half of the clients cited medical reason or the 
inability to shop as the primary reason for receiving MOW. 
 
d. Client assessment of the organoleptic qualities of Meals On Wheels 
 
Nine clients completed the five-day assessment. Identifying the soups was the most 
difficult task as the soups appeared non-descript, but the main courses and desserts 
were generally named correctly. Clients’ assessment of the meals’ presentation, 
colour and aroma were above the 95% customer satisfaction standard. However, the 
texture of the vegetables and the taste of the meat, vegetables and dessert were rated 
below the 95% customer satisfaction standard. 
 
The clients appreciation of the service was evident as they overall rated most parts of 
the service highly, but the analysis of the menu composition and the nutrient content 
of the meals highlighted problems in meeting HACC standards. 
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8.0 DISCUSSION 
 
The following section discusses the findings of the study and their implications for 
MOW services in the case study councils. 
 
 
The current study of the MOW service provided by two municipal councils for the 
case study highlighted issues. Some of these issues require further investigation to 
ensure that the service provided by the councils is the best possible service supplied to 
the elderly.  
 
The City of North introduced a selective menu that enabled clients to choose meals 
that suited their tastes. Clients responded positively to the new system and 
commented that meal times had become more interesting. The importance of a 
selective menu has been raised in a number of HACC Food Service reviews, such as 
“Future Directions For HACC Food Services” (1995) and the “Review of HACC 
Subsidised Food Services in Victoria (McVicar and Reynolds, 1994). The notion that 
clients were receiving a service and not a charity should be a fundamental aim of 
MOW and the selective menu system reinforces the concept of a service. By choosing 
menu items that appealed to them, clients retained control over an important aspect of 
everyday life that most people take for granted, deciding what to eat. Moreover, as 
paying customers, clients should have the right to select meals that appealed to them. 
Eckstein (1983) reinforced the concept that a selective menu provided the greatest 
opportunity for meeting peoples’ food preferences. Furthermore it can be assumed 
that by selecting suitable meals wastage would be reduced, as clients would be more 
likely to choose items that appealed to their tastes. It is therefore recommended that 
the City of South investigate the introduction of a selective menu system, as had been 
proposed by the supplier, but was rejected by the council on the basis of cost. The 
menu design already included several choices and would have only required the 
acquisition of a suitable computer program to process client’s requests and the 
training of delivery staff to ensure the correct meals were delivered. The selective 
menu system would ensure a flexible, more customer focussed service. 
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As menu construction is a vital component of MOW, it should not only be balanced 
and nutritious, but it should take note of its clientele’s food preferences. The findings 
of this study concluded that the predominantly Australian “mainstream” menu items 
were acceptable to the clients participating in the study. Whilst the City of South’s 
menu featured mostly familiar dishes, it was encouraging to note that the City of 
North offered some less traditional dishes, e.g. chicken and capsicum roll with gravy, 
in an attempt to maintain the clients interest and to cater to their varied food 
preferences.  
 
Whilst clients in this study commented that the menu offered adequate variety,  
reviews by Nolan (1994) and Higgins et al (1993) concluded that one of the main 
concerns of clients was “monotony” and “lack of variety” in the menus. Nonetheless, 
it raised questions about client expectations of MOW, which may be modest. One 
client commented that whilst the meals were acceptable: “I wouldn’t serve it to the 
family.”  Nolan (1994) noted that, rather than complain, clients felt lucky to receive 
help and disinclined to be critical. This assertion was strengthened when over fifty 
percent of the study group claimed that they would not be able to manage without 
MOW. Clients were all too aware that without this service, they may face 
institutionalisation and the consequence loss of their independence.  
 
An examination of the City of South’s menu showed the regularity of mashed 
potatoes as the predominant method (66%) of preparing the vegetable. Sound menu 
planning principles should be applied which stress that the menu should offer variety, 
e.g. “avoid using mashed potatoes on consecutive days” (Northern Sydney Area 
Health Services, 1992). Though clients in this study did not comment on the mashed 
potatoes, a British study (Tilston et al, 1994) noted that the frequency of mashed 
potatoes was a main reason for complaint for MOW clients. Whilst it is recognised 
that not all types of potato preparation methods are suitable for cook/chill, potatoes 
can be prepared in many interesting ways. Apart from roasting, potatoes can be served 
as “Delmonica”, “Anna”,  and “Lyonnaise” style. The City of North’s menu did not 
stipulate the preparation method of potatoes, but the data showed that 74% of all 
meals were served with a potato accompaniment. These results may indicate a need 
for a menu review to ensure that a variety of accompaniments are served as monotony 
and repetition can lead to meals not being consumed. The study recommends that the 
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City of South examine other methods of preparing potatoes to ensure they offer a 
variety. 
 
Clients in the City of South expressed some dissatisfaction with the quality of the 
vegetables in their organoleptic and the general assessment section, this observation 
supports  Nolan’s (1994) study where clients highlighted their dissatisfaction with the 
undercooked vegetables. Vegetables provide essential nutrients and are an important 
part of the meal. The results of this study suggest that providers examine ways of 
improving the method of vegetable preparation, in particular for the cook-chill 
method of meal service.  For example vegetables can be roasted, e.g. roast parsnip. A 
sprinkle of grated cheese, the addition of a sauce and the flavours enhanced with 
herbs and spices can make the vegetable accompaniments interesting. Additionally 
vegetables can be finished off “polonaise” style; green peas can be prepared “bonne 
femme” or “French style”; French beans “panaches” style (Ferguson, 1974). 
 
The HACC guidelines clearly stipulate that meals should include one serve of both 
green and yellow/orange vegetable. If these guidelines are to be strictly adhered to, it 
limits the variety of vegetables that can be served. Green vegetables offered by both 
councils were dominated by peas and beans and the yellow/orange vegetables were 
dominated pumpkin. The guidelines may be restricting suppliers from providing 
different vegetable accompaniments which may not comply strictly with the 
guidelines, e.g. ratatouille. The study recommends the review of HACC guidelines for 
vegetables to allow for a wider variety of vegetable accompaniments. 
 
Examining the cooking methods of meat dishes and categorising them into “moist” 
and “dry” allowed for a systematic analysis of the expected meat texture. The 
importance of providing softer moist textured meat dishes is to ensure that elderly 
clients, received the frequently preferred meals that were easy to eat (Northern 
Sydney Area Health Service, 1992). Both menus featured a choice of meat dishes 
either in the main or alternate choice. This is seen as an important aspect of MOW 
meals to include the softer choices as over 30% of elderly may suffer from loss of 
teeth (Wardlaw 1998). This was very positive in both councils’ menu composition. 
However, it must be noted that by using the “moist” cooking method, the meat will be 
not necessarily be tender. There are many variables that affect the texture of the meat, 
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e.g. the age, the cut and quality. Poor quality meat will not result in a tender meat 
dish, no matter which cooking method is applied. 
 
 
The estimated nutrient content of MOW meal combinations was based on a five-day 
period, resulting in an objective analysis.  Although it was recognised that in the 
summer months some clients did not order soup, it was assumed that majority ordered 
the three-courses.  This hypothesis was supported in the results.  
 
The results of the findings in this study concluded that meal combinations were 
principally adequate in their protein, niacin and iron content, but other nutrient levels 
raised some concern.  
 
Low calcium intake has been associated with osteoporosis, a debilitating disease 
particularly common in elderly women. The mean calcium level of the meal 
combinations from both councils was 30% to 50%  under the HACC standard for 
MOW of 400mg for males and 500mg for females. Pargeter et al (1986) and Bell et al 
(1993) observed similar results. Riboflavin was between 20% to 50% below the 
HACC standard for males in the City of South. Riboflavin has been linked to the 
prevention of heart disease and osteoporosis (Russell, 1997). Milk, an excellent 
source of riboflavin and calcium is included in the HACC recommended food 
servings, but the results of the study found that milk was served generally only as 
custard with desserts.  The findings of this study suggest the examination of the 
recipes and menu composition by both councils to increase the provision of both 
calcium and riboflavin rich foods, by increasing the supply of milk, this could be 
provided as milk itself or in soups, sauces and desserts.  
 
Bread and cereals are a valuable source of fibre and vitamins which are essential in a 
balanced diet. Low intake of dietary fibre may result in constipation, which affects 
approximately 20% of the elderly (Stitt, Connell, & Grant, 1995). Despite bread being 
listed on the HACC recommended food servings, neither council served it. 
Wholemeal bread and cereal products are an important source of dietary fibre, a 
nutrient according to Cobiac and Syrette (undated) often consumed in inadequate 
amounts by the elderly. The findings of the this study indicate that two slices of 
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wholemeal bread would supply more than 50% (English and Lewis, 1991) of  the 
dietary fibre of 10g as recommended in the Tasmanian Standards for Delivered Meals 
(1996). 
 
Vitamin B1 (thiamin) levels were about 20% under the HACC recommended levels, 
particularly for males. Thiamin, a water soluble, heat sensitive vitamin of which bread 
and cereals are a major source. Whilst thiamin can be found in most food sources, a 
significant percentage is lost during the cooking process. By including two slices of 
wholemeal bread (approximately 60g) with meals, an additional 0.13mg of thiamin 
(English and Lewis, 1991) would be provided which would meet the HACC standard 
for thiamin of 0.45mg for males and 0.35mg for females in almost all meal 
combinations. Refer to Table 59 (page 135) which illustrates the increase of thiamin 
and other nutrients levels provided by bread. 
 
The mean zinc content of MOW meals, particularly in the City of South was 20% to 
50% under the HACC standard. Pargeter et al (1986) and Bell et al (1993) observed 
similar results in their studies. Horwath (1991) encouraged the inclusion of bread and 
cereals in the diets of the elderly to increase zinc intake. By providing two slices of 
wholemeal bread, an additional 0.78 mg of zinc (English and Lewis, 1991) would be 
supplied, making a significant contribution to the total zinc levels, together with other 
nutrients such as magnesium and iron. Zinc is essential for the immune system and 
healing process, a particular concern of the elderly. 
 
Vitamin C is an important vitamin as it is required for the absorption of other 
nutrients, particularly iron, hence it should be consumed daily. The HACC guidelines 
recommend that 120g of cooked/prepared fruit or 1 piece of fresh fruit as a source of 
vitamin C be provided by MOW. The study found that neither council provided fresh 
fruit or the stipulated amount of cooked/prepared fruit. To ensure adequate vitamin C 
intake and to conform with HACC guidelines, clients were supplied with orange juice 
as a vitamin C supplement. The City of South delivered 110ml orange juice each day, 
the City of North supplied orange juice in a larger volume, 300ml twice per week. 
Although 2x300ml (600mls) complied with the overall recommended amount for 
seven days (75ml per day) when averaged, it did not comply with the HACC 
recommendations which stated that “It is a condition of grant to serve Vitamin C 
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Supplement with each meal provided” (HACC Guidelines, 1993). The findings 
conclude that the City of North was not complying with HACC recommendations.  
 
Calculating the estimated vitamin C content of the meals is difficult using the 
Australian food composition tables due to a number of variable factors. There is 
evidence to indicate that further 3% to 20% (Light and Walker, 1990) of vitamin C 
loss occurs during the re-thermalising process of cook-chill meals. Pargeter et al 
(1986) warned that the Australian food composition tables may overestimate the 
vitamin content of some vegetables, particularly the water soluble vitamins. The 
results in the study noted that the vitamin C content of meals was well above the 
HACC standard of 20mg despite allowing for losses during the cooking process. 
Because of the discrepancies in calculating the vitamin C content of meals, the results 
support the continued supply of vitamin C supplements to clients and encourage the 
provision of fresh fruit with each meal. 
 
The results in this study conclude that the inclusion of a “standard serve” (as defined 
in the HACC guidelines) of bread, milk and fruit would increase the supply of 
nutrients that are currently not meeting the HACC standards. The supply of these 
three food items (refer Table 61) would increase the supply of vitamin C, thiamin and 
calcium in all meal combinations and the supply of zinc and magnesium would 
significantly increase. Bread can be served with the soup and the milk and fruit may 
be supplied as part of the meal or as a “snack pack”, such as a Big M packaged milk 
drink together with a piece of fresh fruit. 
 
Table 61: *Thiamin, Magnesium, Calcium and Zinc content of  bread, milk and fruit 
 HACC 
recommend
ed serving 
Thiamin 
(mg) 
Riboflavin 
(mg) 
Magnesium  
(mg) 
Calcium  
(mg) 
Zinc  
(mg) 
Bread 
(Wholemeal) 
1 slice 
(32g) 
0.07 0.07 19.2 17.2 0.4 
Milk  200ml 0.1 0.3 22 240 0.8 
Fruit (e.g. apple) 120 g 0.02 0.02 4.8 4.8 0.1 
Total  0.19 0.39 46 262 1.3 
(*English and Lewis, 1991) 
 
Poor nutrient intake in the elderly may contribute to many common diseases and 
disorders, affecting the quality of life. The importance of a well-balanced menu was 
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highlighted by Tilston et al (1994) when they noted that a significant number of 
clients in their study reported that MOW meals formed the main food source for the 
day. Similar trends were found in the current study, particularly in the City of South, 
where clients represented an older age bracket. A notable number divided their MOW 
meals to make two meals, e.g. soup and dessert for lunch and main course for dinner. 
The practice of dividing meals may have a substantial impact on the total daily 
nutrient intake of clients. MOW meals are designed to meet only a part of the total 
recommended dietary intake of essential nutrients and are based on the assumption 
that these meals form part of the client’s total food intake. Although this research did 
not examine total daily dietary intake of clients or food wastage of MOW meals, it 
does raise concerns that if MOW meals are be the main source of nutrition, clients’ 
overall daily nutrient intake may be inadequate. The provision of a “snack pack” to 
include in the MOW meals for these clients should be investigated by both councils to 
ensure that HACC guidelines are met each day. 
 
 
The clients from both councils expressed general satisfaction with the meals and 
service provided, and particularly emphasised the importance of the drivers delivering 
the meals, who not only provided a brief social contact each day, but at times assisted 
them in other ways, for example, organising a plumber to fix a broken pipe. 
 
The majority of clients participating in this study received five or less meals per week, 
which indicated that they were able to arrange meals for themselves on week-ends 
despite MOW meals being available. Whether it was a take-away, a frozen meal or a 
simple meal prepared at home, it encouraged clients to make a decision about their 
meal choice on those days, break the monotony of the MOW style of meal and reduce 
their total reliance on the service. This is an important factor as a number of clients 
had been on the MOW program for more than ten years. For service providers the 
length of time clients receive MOW is an issue that needed to be carefully thought 
about  regularly in menu planning, to maintain an interest in the meals, to provide 
variety in the menu. 
 
Meals have traditionally been delivered at midday as this was most convenient for 
volunteers, who constituted the majority of drivers. There was also an assumption that 
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people consumed their meals at midday. However this study noted that a significant 
number of clients consumed their meals at times other than midday. The inflexibility 
of the system was an issue raised by McVicar and Reynolds (1994) who expressed 
disquiet that clients had to plan their daily activities, e.g. doctor’s appointments to suit 
meal delivery times. Similar findings were observed in this study. Furthermore it was 
noted that if clients were not at home to receive meals, the City of North left the meals 
outside the homes, which raised food safety concerns. The City of South did not leave 
the meals but compelled clients to make alternate arrangements to receive meals that 
day. Neither solution seemed to address the issue of appropriate delivery times. As 
both case study councils employed drivers, it may be timely to review meal delivery 
times and offer a more flexible system to meet the changing needs of the clients. 
 
The introduction of compulsory competitive tendering to local government services 
brought about a number of changes. Murfitt, Glanville, and Ernst (1996) asserted that 
the reason for introducing competition into local government operations was to 
provide services at a lower cost to the consumer. The results in this study found that 
meals provided by the in-house service was at a lower cost than meals provided by 
external provider. The City of South’s clients paid $5.00 for a three-course MOW 
meal; City of North clients paid $3.20 for a similar meal with the additional option of 
a selective menu. The cost of actual meals was not disclosed by either council, 
although as indicated by the City of South’s Aged and Disability Manager, MOW 
services were cost neutral to the council, i.e. $6.10 per meal ($5.00 + $1.10 HACC 
subsidy). Therefore it can be assumed that the unit cost of meals for the City of North 
would be similar to the City of South. However the high regard placed on the elderly 
in the City of North was evident as they provided a $2.00 per person subsidy for 
MOW meals on top of the $1.10 HACC subsidy to ensure the meals were affordable 
for those who depended on it the most. The City of North’s management’s pricing 
philosophy reflected the caring attitude for the elderly, ensuring that their food service 
remained accessible to the residents who needed it. 
 
A result of the turmoil in Victorian Local Government in recent years, management 
turnover had impacted on the continuity of contact during the period of the research. 
The City of South had three and the City of North two management changes during 
the study. Together with staff changes, conceptual changes in service delivery were 
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also detected which impacted on the overall continuity of consistency of the council 
and the relative importance placed on MOW services.  
The study highlighted areas of the meal service where HACC guidelines were not 
heeded, i.e. in menu composition, not supplying bread, inadequate servings of fruit 
and milk and in the City of North not providing vitamin C supplement each day. The 
issues raised have nutritional implications for the clients and therefore it is 
recommended that HACC implement a systematic monitoring process to ensure that 
councils observe the guidelines. 
 
 
The methodologies developed and used in this study can be readily adopted by 
councils to review their services and provide a comprehensive benchmark of the level 
of service provided to their clients. 
 
The study aimed to evaluate MOW services in two Melbourne councils. While the 
original aims have been addressed, the methodology of this project developed a 
reliable method of evaluation of MOW services including the examination of the 
current HACC guidelines. It is therefore recommended that HACC adopt this method 
of evaluation and encourage councils to apply some or all of these methods when 
reviewing their services. 
 
Several methodologies were utilised in this study to obtain an overall view of the 
service provided by the two case study councils. The case study method allowed for 
the in depth study of the four components of the service for each council.  The study 
not only assessed the service from the providers’ perspective, but also sought the 
clients’ views who ultimately consumed the meals. The methodology used in this 
study supported a structured evaluation of the services, and it is a methodology that 
can be adopted by other councils who are planning to evaluate their own MOW 
service. The results of the findings can form the basis for writing specifications for a 
tendering process. This standardised methodology also provided the means for 
councils to compare their service with other councils and service providers, which 
ultimately may lead to quality improvement.  
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Nutrient analysis of MOW meals may be approached in different ways, such as the 
actual analysis of meal samples carried out in a laboratory. This study used recipes to 
calculate the nutrient content of meals, this method was deemed most appropriate due 
to financial constraints. The results of the analysis are based on the recipes and the 
intended serving sizes as provided by the suppliers of the meals. It must, however be 
noted that there was no guarantee that those serving sizes were adhered to. Whilst it is 
recognised that the actual analysis of the meals would have provided a more accurate 
analysis of the nutrient contents of the meals, the results obtained in this study are 
consistent with Pargeter et al (1986) and Bell at al (1993) and therefore it can be 
construed that the methodology adopted in this study was sound. 
 
The method of nutrient analysis of MOW meals was based on the nutrients included 
in the Diet3 and Diet4 and FoodsWorks food analysis programs. However, as in the 
Pargeter et al (1986) and Bell et al (1993) studies Vitamins B6, B12, D and folate 
were not calculated as these nutrients were excluded from the food analysis programs. 
In future studies it is important that these important nutrients are included in the 
analysis of the meal combinations. 
 
The study developed two new methods for evaluating menu composition, each 
proving to be a useful, accurate and complimentary tool. The first method of 
comparing the HACC menu guidelines with the foods on the menu proved to be a 
simple method for analysing the menus as it highlighted the adherence to the 
guidelines and the omissions soon became apparent. It was a useful tool as it 
forewarned  the likelihood of inadequate supply of particular nutrients, which was 
confirmed by nutrient analysis, e.g. as bread and cereal products were not served, the 
supply of thiamin was below the recommended target level for males.  
 
The HACC recommended food servings table stipulated the portion size of each food 
types to ensure that meals met the HACC nutritional standards. The second method of 
comparing individual food weights to the HACC recommended weights highlighted 
where meal items were satisfactory or were under the recommended weight. This 
systematic approach over a five-day period resulted in an easy, quick and reliable 
overview of compliance with the HACC guidelines. The advantage of this method is 
that it can foreshadow nutritional problems, for example where milk serves were 
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below the recommended quantities for the five-day period. This method linked with 
the nutrient analysis where it was revealed that, for example, calcium levels in the 
meals were under the HACC standards.  
 
Nutrient analysis was based on meal combinations over a five-day period, this method 
provided detailed data on the mean average nutrient content of meals. The method 
was appropriate because there could be variations between meals served each day, for 
example the quantity of meat served in a roast meat dish will differ from the quantity 
of meat served in lasagna resulting in a more accurate trend rather than the estimated 
nutrient content of single meals. This method also highlighted trends, where certain 
nutrients were below the recommended HACC levels, e.g. calcium. 
 
The method for the assessment of the organoleptic qualities of MOW meals required 
clients to complete an assessment form for a five-day period. The data collection 
method was considered most appropriate as the assessment form required minimal 
writing, but provided the clients own assessment of the meals’ organoleptic appeal in 
detail. The summary over a five-day period rather than one day period resulted in an 
overall appraisal of the meals and highlighted areas that were satisfactory and other 
areas that needed attention, e.g. the colour, flavour and texture of the vegetables.   
 
As MOW makes a significant contribution to its client’s nutritional status and 
provides social support, it needs to maintain a high standard. Clients make substantial 
financial contribution for the service, which should encourage councils to provide 
meals and service of a high standard. By establishing a standard (level) for the 
expected quality and customer satisfaction and comparing any survey results with it,  
quality issues would become more clearly defined. By applying the 95% satisfaction 
level  in this study as a benchmark the method of evaluating the quality of the 
different components of the service were highlighted in areas where customers 
expectations were met and others needing attention. At present there are no set HACC 
standards for satisfaction levels regarding Meals on Wheels. This study suggests that 
an operative standard be initiated  against which all MOW service components can be 
compared. A benchmark could be set at any level, but if that level is not set high 
enough the quality of the service would not be of sufficient standard. Therefore the 
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standard should be set at such a level, for instance 95% that would give the providers 
an objective target to aim their service standard.  
 
There were some constraining factors impinging on this study. The response rate was 
lower than in similar studies conducted on elderly MOW clients by Pargeter et al 
(1986), Bell et al (1993), and Fogler-Levitt et al (1995) all of whom had over 50% 
response rate. Due to the number of clients participating in the study the findings can 
only be interpreted as a trend and not a general reflection of all MOW clients. Whilst 
it was recognised that further attempts at recruiting more clients would have resulted 
in a more representative data, time constraints did not make it possible. The initial 
criteria established for the selection of the study group impacted on the number of 
eligible clients participating had to be aged over 65 years; receive MOW meals at 
least four time per week; and to have been on the MOW program for at least six 
months. These criteria were set to ensure that clients were familiar with the service 
and would be responding with sound knowledge. However the high number of 
refusals was not anticipated. Furthermore the lack of non-English speaking 
background representatives in the study group restricted an important section, the 
suitability of meals for ethnic communities. The City of South had a majority of 
Anglo-Saxon population, while the City of North’s population had a significant 
representation of non-English speaking background communities. The possibility of 
language difficulties may be a reason why the study was not able to canvass the views 
of the NESB clients. To ensure a better response for similar studies in the future, it is 
recommended that the selection criteria be re-evaluated to ensure the participation of a 
wider cross-section of MOW clients. This could be achieved by reducing the age limit 
of the participants to 60 years of age and by not restricting the selection process by 
defining the number of meals they received. The assistance of the various ethnic 
communities, such as members of Senior Citizens Clubs may be helpful with the 
recruitment of clients from non-English speaking background to bridge any language 
difficulties. 
 
Although the study group was initially randomly selected, the Food Services 
Coordinator in both councils vetted the list of possible clients, which may have also 
introduced some bias into the selection of the final study group. A similar selection 
process was followed by Pargeter et al (1986) in their study of MOW clients. To 
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obtain information from MOW clients the interview method was found to be the most 
appropriate. Face-to-face interviews ensured a response from the clients, which may 
not have been achieved by other methods, such as self-administered questionnaire. 
Whilst it was recognised that some biases may have influenced the results, it did 
encourage clients to provide additional information about the service they received.  
This method however, may have provided clouded information, as the elderly clients 
may have felt threatened of losing the service if they conveyed their concerns. The 
data obtained may be skewed towards a positive outcome of the service, the results 
should therefore be interpreted cautiously.  
 
The nutrient analysis of the meals was carried out on the same meals as the clients 
were assessing for their organoleptic qualities. As there were no clients on texture 
modified meals, they could not included in the analysis. It is recognised that the 
inclusion of  texture modified meals in the analysis would have provided additional 
data it is recommended that future studies include these meals in the nutrient analysis 
to obtain a broader analysis of the service. 
 
The emphasis of most studies have concentrated on the nutrient content of MOW 
meals, e.g. Pargeter et al (1986) and Bell et al (1993), while Tilston  (1994) reported 
on client satisfaction with MOW meals in Britain. McVicar and Reynolds (1994) 
carried out the first major general review of MOW services in Victoria, which 
resulted in a number of recommendations in improving the service. Whilst McVicar 
and Reynolds examined the service in general, there have  only been a few studies 
published on the service, and these generally focussed on a single components of the 
service.  The current study focussed on two MOW providers, and the comprehensive 
methods developed in this research have the scope to generate a more detailed 
overview of a service and clearly highlight the positive and negative aspects of it. 
 
Meals on Wheels services have been recognised as an important support for the frail 
elderly living in the community. This study concludes that these services must 
maintain a high standard, be customer focussed, and provide a flexible service that is 
reviewed regularly. Providers need to appreciate the importance of their service in 
assisting the elderly to maintain a nutritionally adequate diet and to enable them to 
continue to live independently in their own communities.  
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A case study approach has been developed here for the evaluation of Meals on 
Wheels services to the elderly. It includes a number of objectives and comprehensive 
methods which require further trial in a number of different locations. This approach 
now has the potential to provide Home and Community Care Services with a way of 
establishing and reviewing standards and supporting continual quality improvement  
of Meals on Wheels services. 
 
 157
9.0 CONCLUSIONS AND RECOMMENDATIONS 
 
This study examined the Meals on Wheels services in two Melbourne councils focussing 
on four components of the service. This approach was unique in that no other study has 
undertaken to evaluate the service from this perspective. 
 
The valuable support the service provided to the forty-five clients who took part in the 
study was evident by their expression of overall satisfaction with the meals received. 
However in the analysis of menu composition and the estimated nutrient contents of the 
meals concerns emerged.  
 
As a result of this study the following recommendations are made.   
 
Recommendation 1 
 
It is recommended that Home and Community Care adopt the methods developed 
in this study to carry out pilot studies on Community Food Services, including 
Meals on Wheels. 
 
The case study method provided the means for the two councils’ services to be reviewed. 
This approach resulted in attaining an overall view of the service from both the providers 
and clients. However the constraints of the methodology for the evaluation of the service 
limited the access to clients which had implications for the overall results obtained. To 
examine the four components of Meals on Wheels a number of new methods of 
assessments were developed and applied that resulted in a comprehensive study of 
service. These methods can be used by providers as well as Dietitians to assess Meals on 
Wheels services and menus. 
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Recommendation 2 
 
It is recommended that Meals on Wheels providers include a “snack pack” with 
meals, consisting of bread, milk drink and fruit to increase the supply of essential 
nutrients, including thiamin, riboflavin and zinc. 
 
Recommendation 3 
 
It is recommended that the two Councils review their menus and recipes to increase 
the milk content of the meals. This may be done with the addition of milk to soups, 
sauces and desserts. 
 
Identifying the significance of the service to the elderly accentuates the importance of 
providing nutritionally balanced and visually appealing meals. The estimated nutrient 
content of Meals on Wheels has emerged  as a concern in this study. The provision of 
nutritious meals was particularly important as a significant number of elderly indicated 
that Meals on Wheels was the main food source for the day. The meals made an 
important contribution in the total energy and protein intake of clients, but were 
considerably lower in calcium, magnesium, zinc, thiamin and riboflavin levels. These 
nutrients play an important role in the overall health status of the elderly and thus it is 
recommended that a re-evaluation of the recipes be carried out to increase the calcium 
levels of the meals. Furthermore the inclusion of a “snack pack” of bread, milk and fruit 
with the meals would make a significant contribution to the zinc, magnesium and thiamin 
levels of Meals on Wheels. 
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Recommendation 4 
 
Councils and other meal providers ensure that their menu construction comply  
with the Home and Community Care recommendations for Meals on Wheels and 
include all the food categories detailed in the guidelines. 
 
The study group expressed satisfaction with the menus and concluded that they offered 
enough variety and were generally suitable for their tastes. However, the menu 
composition analysis, applying the method developed in this study, highlighted some 
important issues. Each menu met the Home and Community Care guidelines for menu 
planning by including at least three main choices together with soup and desserts. There 
was little evidence of repetition, meals were varied in colour and included a range of 
meat textures. However the study concluded that neither council adhered to Home and 
Community Care recommendations as they did not include any bread, or a full serve of 
fruit and milk. The omission of these food items have nutritional implications and 
therefore it is recommended a review of both menus to ensure that they comply with 
Home and Community Care guidelines. 
 
Recommendation 5 
 
The City of South should investigate the introduction of a selective menu system for 
their clients who receive Meals on Wheels. 
 
The City of North introduced a selective menu system, which empowered clients to 
choose meals that satisfied their needs and tastes. The Meals on Wheels service should 
aim to reinforce the notion that clients receive a service rather than charity and that as 
paying customers they have the right to expect a high level of service and the opportunity 
of selecting foods that suited their tastes. Therefore the City of South should introduce a 
selective menu for their clients. 
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Recommendation 6 
 
It is recommended that meal providers examine their preparation methods, 
particularly of vegetables to improve their overall appeal and quality. 
 
Clients were generally satisfied with the meals, but the quality of the vegetables was 
raised by some clients, particularly in the City of South, where for a significant number 
of clients Meals on Wheels meals were the main food source each day. Poor quality food 
leads to non-consumption, which may result in placing clients at nutritional risk. 
Therefore, the study recommends that providers examine their method of meal 
preparation to improve the overall quality of Meals on Wheels. Potatoes can be prepared 
in a variety of ways to make them appetising while still appropriate for the cook-chill 
method of preparation.  
 
Recommendation 7 
 
It is recommended that councils and other service providers establish customer 
satisfaction standards, e.g. the organoleptic qualities of meals, against which the 
quality of service provided can be measured. The same benchmark can be applied 
for assessing compliance with Home and Community Care guidelines and 
recommendations. 
 
To assess the service, the study developed a standard, against which quantitative results 
were compared. This standard provided an acceptable level of customer satisfaction and 
compliance with Home and Community Care standards. Recognising the important role 
of Meals on Wheels, councils should aim to provide a high standard, customer focussed 
service. By using a benchmark customer satisfaction standard, such as the one in this 
study the quality of the service can be better assessed and areas of concern highlighted. 
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Recommendation 8 
 
It is recommended that Home and Community Care establish an audit/review 
system to ensure that meal providers meet the guidelines for Meals on Wheels. 
 
The Home and Community Care guidelines for Meals on Wheels were designed to ensure 
that meals provided interesting and nutritious meals to clients.  However, the findings in 
the this study have highlighted areas in the service that did not comply with the 
guidelines, e.g. serving orange juice each day. Therefore an auditing process would 
enable Home and Community Care to monitor the service provided by suppliers and their 
adherence to the guidelines. 
 
Recommendation 9 
 
A method of review of Community Food Services (including Meals on Wheels) has 
been developed and presented in this study and can be adopted by Food Service 
providers assessing their own services. A summary of the methodology is shown 
below: 
 
 
• Meals on Wheels specifications 
• Menu analysis 
• Analysis of food items by weight 
• Nutrient analysis of meals 
• Client assessment of Meals on Wheels services  
• Client assessment of the organoleptic qualities of Meals 
on Wheels 
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In conclusion, the study of Meals on Wheels provided by the two Melbourne councils 
highlighted the importance of the service to their clients to ensure they can remain 
independent in their homes. Whilst the service complied with most of the Home and 
Community Care guidelines for Meals on Wheels, the study raised concerns with the 
menu composition, nutrient content of the meals. The methods of assessment developed 
in the study encouraged a systematic analysis of the various components of the service 
that can be easily adopted by the industry. 
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 Appendix 2 
 
THE PROVISION OF MEALS ON WHEELS  
BY SELECTED COUNCILS IN MELBOURNE IN THE  
IN THE ERA OF COMPULSORY COMPETITIVE TENDERING 
 
COUNCIL: ________________________________________________ 
 
AGED CARE MANAGER:__________________________________ 
 
1. PHILOSOPHY OF THE COUNCIL: 
a. What is the Council’s vision statement regarding general services? 
b. What was the previous Council’s approach to community services? 
c. What is the new Council’s current approach to community services? 
d. The “new” Council amalgamated with…..? 
e. Who governs the Council? 
 
2. TENDERING PROCESS: 
a. Councils’ approach to CCT? 
b. Which services have been put up for tender within the whole Council? 
c. Could you describe the tendering queue? 
d. When were these decisions made 
e. Why were  these services tendered out in this order? 
 
3. AGED CARE: 
a. What are the major roles for Aged Care? 
b. Has the Council’s approach regarding Aged Care changed since  
• amalgamation    YES / NO 
• the introduction of CCT?   YES / NO 
• If YES, in what way? 
c. Was Aged Care put up for tender?   YES / NO  
  
d. Why was/wasn’t Aged Care tendered? 
e. Describe the tendering process? 
• the length of time 
• the consultative process 
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f. How are the areas of the specifications designed? 
g. What was the impact on the tendering process on the purchaser and provider split? 
h. Have you ensured competitive neutrality when writing specifications for Food 
Services? How? 
i. What is your overview of the CCT process? 
 
4. FOOD SERVICES 
a. If Food Services underwent the tender process, briefly describe the most important 
aspects of the specifications for Food Services. 
b. Describe the production and distribution processes of Food Services? 
c. Has this changed since the introduction of CCT? How? 
 
5. WHAT CHANGES OCCURRED WITH THE INTRODUCTION OF CCT. 
a. Are there differences in Food Services now compared to how it was before CCT? 
What are they? 
b. What feedback have you had from customers since the changes in Council structure? 
c. Have the styles of meals changed in any way since CCT? 
d. Have delivery times changed since the introduction of CCT?  
e. Have styles of meal delivery changed? 
f. How have customers responded to the changes in Food Services? 
 
6. QUALITY ASSURANCE 
a. What Food Service improvements have resulted since the introduction of CCT? 
b. Do you have a quality assurance program in place? 
c. Has your approach to quality assurance changed since CCT? 
d. Who monitors the quality of meals delivered to recipients? 
e. How is the quality of the meals monitored against the specifications? 
f. How is quality assurance carried out on the delivered meals? 
g. How is customer satisfaction measured? 
h. What processes are available for complaints? 
 
7. CATERING FOR SPECIAL NEEDS: 
a. Does the Councils offer special facilities or services for the elderly ethnic 
community?   YES/NO 
• If YES, please give detail. 
• If NO, why not? 
b. How does Food Services cater for the ethnic community relying on MOW? 
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• religious needs e.g. Muslims 
• vegetarians 
• different food culture  
 
8. RECIPIENTS RESPONSE: 
a. How is customer satisfaction measured? 
b. Have the numbers of delivered meals recipients changed since the introduction of 
CCT? 
c. Is this change a result of CCT or amalgamation of Councils? 
d. Does the Council offer centre based Food Services for its clients? eg. lunches at 
Senior Citizens Centres. 
 
9. MONITORING PROCESS 
a. Is a formal monitoring process of delivered meals customers a policy of Aged Care? 
b. If YES, how are staff trained to monitor the well being of customers? 
c. What are some of the danger signs that monitors look for? 
 
10. BUDGETTING      
a. What percentage of the Councils budget allotted to Food Services? 
b. Have you calculated what your actual food costs are? 
c. Has Food Service costs changed with the introduction of CCT? 
d. How much of the total budget is  
• government grants?  
• council charges?  
• user charge?  
e. What was the estimated cost of the preparation for CCT? 
 
11. STAFFING 
a. How many paid and volunteer staff are responsible for delivered meals? 
b. What are their roles? 
c. How many hours per day do they work? 
• paid:  
• volunteers:  
d. Are meals delivered by volunteers or paid staff?  YES / NO 
• If using paid staff, why? 
• If using volunteers, why? 
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e. What type of training is provided for 
• kitchen staff 
• delivery staff 
f. What support and preparation was offered to Aged Care and Food Services staff with 
the introduction of CCT? 
 
12. PLANNING 
a. How are new needs identified: 
• in Aged Care 
• in Food Services 
b. What is the process for contract evaluation? 
c. What are the criteria for the contracts? 
d. What are the priorities for the contracts? 
e. How would you evaluate the Councils performance regarding the provision of Aged 
Care and Food Services since the introduction of CCT? 
 
13. DELIVERY OF MEALS 
a. How many staff deliver meals? 
b. How many meals are delivered by staff? 
c. How are meals delivered to customers? 
d. What time would most customers receive their meals? 
e. Is this satisfactory time? Does it suit the customer? Does it suit the MOW kitchens? 
f. How are meals packed in motor vehicles? 
g. How is the temperature of the meals maintained? 
h. What kinds of assistance do delivery staff offer customers? 
i. What assistance/training is given to customers regarding the handling of meals? 
j. What is the delivery round size? 
k. Has this changed since the introduction of CCT? 
 
14. SUPPLIERS 
a. Who supplies the meals?  
b. If food production stayed “in-house” has it undergone changes since CCT? 
• YES / NO 
• If YES, how? 
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c. What types of meals are supplied? 
• cook/chill 
• fresh/cook 
• cook/freeze 
• other  
d. How many choices of food are offered on the menu? 
e. How many week cycle menu is it? 
f. Are texture modified meals offered? 
g. How are special diets catered for? eg. Diabetes, Low Salt, etc. 
h. What guidelines are followed for portion sizes? 
 
15. FOOD SERVICES 
a. How do you monitor?: 
• food safety  
• food storage  
• food handling  
• meal handling time  
• food temperature  
• taste  
• texture  
• portion size  
 
16. FACILITIES 
a. What equipment are available in the MOW kitchens? 
b. Are the kitchens used for 
• distribution of  meals only 
• meal preparation 
• limited meal preparation 
c. How are the meals handled between preparation and delivery? 
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Appendix 3 
 
 
Calculating ascorbic acid and thiamin retention during the cooking process. 
 
The percentage of retention was based on the estimates by Thomas and Corden (1977) shown 
in the table below. 
 
Estimate of retention of vitamin C and thiamin in cooked foods 
 Retention factor for  
Foods  Thiamin 
% 
Ascorbic Acid 
% 
Eggs – boiled, poached, fried  80  
Milk  90 75 
Meats, all kinds    
 -oven roasted 60  
 -braised, simmered 40  
Fish – baked, grilled, fried  75  
Foods from plant sources -    
pulses, legumes boiled 90  
potato –  baked 75 80 
  boiled 90 80 
  fried 60 50 
  mashed 90 50 
green vegetables-  raw, boiled 75 55 
 frozen boiled 80 60 
other vegetable-  raw, boiled 75 65 
 frozen, boiled 85 80 
fruits, fresh and dried, stewed 80 70 
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Appendix 4 
 
The following substitutions were made for food items not listed in Diet 3 and Diet 4  
(NUTTAB 91-92 and FoodWorks (1998). 
 
City of South 
Menu item Ingredient Replacement 
Pumpkin soup No recipe provided Standard pumpkin soup in 
program 
White sauce  As in FoodWorks 
Mushroom soup Soup-cream of mushroom Soup, cream type, instant prep 
Chicken chop suey Stock Water 
Jam sponge Frozen egg pulp Whole eggs 
 Raspberry bakers jam Jam, unspecified 
Diabetic jam sponge  Jam – diabetic raspberry Jam, carbohydrate modified 
 Sugarine Omitted 
Chicken & corn soup Soup-chicken & corn Soup, vegetable, dry mix, 
prepared 
Minestrone soup Soup- spring vegetable & soup 
mix-vegetable 
Soup, vegetable, dry mix, 
prepared 
Chicken pie Chicken booster Omitted 
 Cream Thickened cream 
 Stock Water 
Rissoles Steam bake Fried 
Cheesecake No recipe Commercial as in program 
Pea and ham soup Ham-sandwich square Ham, unspecified type, non-
canned 
 Peas Peas, split, dried 
 Soup-pea & ham Soup, vegetable, dry mix, 
prepared 
Meat loaf Sausage mince Sausage, pork, grilled, home 
prep. 
Beef curry Stock Water 
Vegetable slice Tomatoes Tomato, common, raw 
Baked rice custard (including 
diabetic) 
Egg pulp frozen Whole eggs, raw 
 Two fruits Pears 
Tomato soup Soup-cream of tomato Soup, vegetable, dry mix, 
prepared 
Italian lamb casserole Oil-salfry Oil, unspecified type 
 Stock Water 
Custard tart Custard-no bake egg Custard powder 
Diabetic custard tart Sugarine omitted 
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City of North 
Menu item Ingredient Replacement 
Diabetic custard Sugarine Omitted 
Gravy Stock Water 
 Tomato puree Tomato paste 
Tomato gravy Stock Water 
 Tomato puree Tomato paste 
 Col flo Flour 
Pumpkin soup No recipe provided Standard pumpkin soup in 
program 
Steak & onion pie Col flo Flour 
 Stock Flour 
Asparagus quiche Asparagus pieces Asparagus, boiled 
Sliced potato  Boiled potato 
Roast pumpkin  Boiled pumpkin 
Prunes & custard Prunes in water Prunes stewed- no added sugar 
Tomato & rice soup  Soup, cream type, instant prep 
Minty lamb casserole Col flo Flour 
 Stock Water 
 Tomato puree Tomato paste 
Tomato sauce Tomato puree Tomato paste 
 Stock Water 
 Col flo Flour 
Fennel, pea & green lentil 
risotto 
Stock Water 
Baked egg custard with sponge 
& cherries 
Sour cherries Black cherries 
Spinach & pasta spirals with 
beef bolognaise 
Stock Water 
 Tinned napolitana sauce  Tomato sauce-commercial 
Mango mousse Powdered mango mousse Peach mousse 
Apricot pie & custard Pie apricot – tinned Canned apricots in syrup 
Mushroom soup  Soup, cream type, instant prep 
Chicken & capsicum roll Chicken booster Omitted 
Mild beef curry Tomato puree Tomato paste 
 Apple puree Canned apples-no added sugar 
 Stock Water 
 Col flo Flour 
Diabetic apple crumble Diced pie apple Canned apples-no added sugar 
Poached fish Hoki fillets Fish fillet-unspecified 
Parsley sauce Fish stock Water 
 Col flo Flour 
Diabetic peach & rice pudding Semi-skimmed milk Skim milk 
 Diced peaches Peach-canned, artificially 
sweetened 
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Appendix 5 
Eve Kovesdy 
School of Nutrition and Public Health 
Deakin University 
Blackburn Road 
Clayton 
 
 
 
Dear 
 
I am a post graduate student at Deakin University undertaking a Masters Degree in 
Applied Science. The topic of my research is :THE PROVISION OF MEALS TO 
THE ELDERLY BY SELECTED COUNCILS IN MELBOURNE IN THE ERA 
OF COMPULSORY COMPETITIVE TENDERING”. 
 
I would like to invite you to take part in the research. I will be telephoning you in the 
next few weeks. If you do not wish to take part in the project, you can let me know 
when I telephone. However, if you are able to participate, I will make an appointment 
with you for a time that is convenient. 
 
Your participation will involve two stages 
 
1. I will be conducting an interview with you on your views on Meals on 
Wheels. The interview will last approximately one hour. 
 
2. You will be asked to complete an evaluation sheet for five days on the 
meals you receive during the study period. The evaluation sheet will be on 
assessing the aroma, taste and appeal of the meals. 
 
 
If you decide to participate in the project, your anonymity and privacy will be strictly 
observed and no names will be used in the final project. You may withdraw at any 
time from the project without consequences. 
 
Thanking you in anticipation 
 
Yours sincerely  
 
 
 
 
 193
Appendix 6 
 
DEAKIN UNIVERSITY 
 
ETHICS COMMITTEE 
 
PLAIN LANGUAGE STATEMENT 
 
======================================================================== 
 
Research Project:   
 
The Provision of Meals To The Elderly By Selected Councils In Melbourne In The Era Of 
Compulsory Competitive Tendering 
 
Chief Researcher: Eve Kovesdy 
 
 
 
As a result of recent changes in the workings of Local Governments, many services have gone through 
a process of Compulsive Competitive Tendering (CCT). This process means that services, such as 
Meals on Wheels may no longer be provided directly by councils, but may be provided by private 
services.  
 
The purpose of this research is to study the effect of Compulsory Competitive Tendering process on 
Meals on Wheels services in Melbourne. The findings of this project will be beneficial to any council 
undergoing the process of Compulsive Competitive Tendering for Meals on Wheels. 
 
I would like to invite you to participate in this study in which we would like to ascertain how you 
perceive Meals on Wheels is meeting your food and dietary needs. I would like to conduct an interview 
with you and to ask you to complete a questionnaire. The interview will last approximately half an 
hour. 
 
Your anonymity and confidentiality will be strictly observed and you are free to withdraw from the 
project any time without any effect on the services you receive. 
 
The results of the study will form the basis of my project for my Masters thesis. It is also anticipated 
that the results will be of interest and benefit to councils undergoing changes in their organisation. 
 
 
Further information  For further information on the project, please feel free to contact 
    me on 9496 4674 or 9846 2675. You may also contact my  
    supervisor, Tony McBride, School of Nutrition and   
    Public Health on 9244 7183 
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Appendix 7 
MEALS ON WHEELS CLIENT QUESTIONNAIRE 
 
SEX: 
   MALE   
  FEMALE 
 
AGE:  
  65-70  
  71- 75  
  76-80 
  80+ 
MARITAL STATUS:  
  Single  
  Married 
  Widowed  
  Other 
 
Birthplace: ___________________ 
 
Ethnicity:_____________________ 
 
1. Meal delivery 
 
a.  How long have you been receiving Meals on Wheels? 
_______________________________________________ 
 
b.  Do you have Meals on Wheels delivered.. 
 
  EVERYDAY   
  EVERY SECOND DAY  
  OTHER 
____________________________________________________________________ 
 
c.  What time are your meals generally delivered? 
  Between 11.00-11.30   Between 11.30-12.00 
  Between 12.00-12.30   Between 12.30-1.00 
  OTHER 
____________________________________________________________________ 
 
d.  Generally do you find these delivery times satisfactory? 
   YES 
   NO 
If NO, why not?_______________________________________________________ 
____________________________________________________________________ 
 
e.  Does the same person generally deliver your meals? 
   YES 
   NO 
If NO, how many different people deliver meals to you during the week? 
____________________________________________________________________ 
 
f.  How much time does the deliverer of the meals spend with you? 
 
   NO TIME 
   APPROX 1 MINUTE 
   APPROX 2 -3 MINUTES 
   MORE THAN 5 MINUTES 
   OTHER 
____________________________________________________________________ 
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Comments on the delivery of the meals:___________________________________________ 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
g.  Generally do you eat your meals at 
  LUNCHTIME    
  TEA/DINNER TIME 
 
h.  How far ahead of time do you select your choices? 
   1 Week 
   2 Weeks 
   3 Weeks 
   More than 4 Weeks 
   Do not get a choice 
 
i.  Are you able to change your choice of meals at any time? 
   YES 
   NO 
 
j.  How easy or difficult is it to make changes to your selection? 
___________________________________________________________________________ 
 
k.  Who do you contact if you need to cancel a meal? 
___________________________________________________________________________ 
 
l.  Have you had an incorrect or unsatisfactory meal delivered? 
 
  YES 
  NO 
 
 i. If YES, who did you complain to?_______________________________________ 
 
 ii. What was the outcome of your complaint?________________________________ 
___________________________________________________________________________ 
 
m.  How much does a meal cost?________________________________________________ 
 
n.  Do you think it’s good value for money? 
  YES 
  NO 
If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
2. Menu choices 
 
a.  Does the menu generally offer enough choices for you to chose from? 
  YES 
  NO 
If NO, how could it be improved?________________________________________ 
____________________________________________________________________ 
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b.  Do you generally find it easy to make your selection from the menu? 
 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
c.  Do you find the menu easy to understand? e.g. names of dishes 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
d.  Is soup offered on the menu? 
  YES 
  NO 
 
e.  Are there a variety of soups to chose from on the menu? 
  YES   
  NO 
 If YES, how many?______________________________________ 
 
f.  How many choices of meat (including poultry and fish) are on the menu? 
  No Choice 
  Two 
  Three 
  More than Four  
Comments:___________________________________________________________
____________________________________________________________________ 
 
g.  How many choices of vegetables are on the menu? 
  No Choice  
  Two 
  Three 
  More than Four 
Comments:___________________________________________________________
____________________________________________________________________ 
 
h.  How many choices of desserts are on the menu? 
  No Choice  
  Two 
  Three 
  More than Four  
Comments:___________________________________________________________
____________________________________________________________________ 
 
3. Cultural satisfaction 
 
a.  When you prepare(d) your own meals, what style were they generally? e.g.. Australian, 
Italian, etc. 
___________________________________________________________________________
___________________________________________________________________________ 
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b.  Do you find the meals offered on the Meals on Wheels menu culturally satisfactory? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
c.  Does the menu offer “familiar” dishes? 
  YES 
  NO 
 
 If NO, what dishes are “unfamiliar” to you?________________________________ 
____________________________________________________________________ 
 
d.  Have you tried any “unfamiliar” dishes? 
  YES 
  NO 
 
 If YES, did you like them? 
  YES 
  NO 
 If NO, why not?_______________________________________________________ 
____________________________________________________________________ 
 
e.  If you had advice for suppliers of Meals On Wheels for ethnic people, what advice would 
you give them?_______________________________________________________________ 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
Comments:__________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
4. Organoleptic qualities of the meals: 
 
Appearance: 
 
a. Does the soups generally look appealing/appetising? - colour, flavour, and texture. 
  Yes 
  NO 
 If NO, why ?__________________________________________________________ 
____________________________________________________________________ 
 
b. Does the main/hot meals generally look appealing/appetising? - colour, flavour, and 
texture. 
  Yes 
  NO 
 If NO, why ?__________________________________________________________ 
____________________________________________________________________ 
 
c.  Are the desserts/sweets generally appealing/appetising? 
  Yes 
  NO 
 If NO, why ?__________________________________________________________ 
____________________________________________________________________ 
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Colour 
 
a. Generally are the colours of the soups appealing? 
  YES   
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
b. Generally are the colours of the meat dish appealing? 
  YES   
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
c. Generally are the colours of the vegetables appealing? 
   YES   
   NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
d. Generally, are the colours of the desserts appealing? 
   YES   
   NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
Taste 
 
a.  Are the soups generally tasty? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
b.  Are the meat dishes generally tasty? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
c.  Are the vegetables generally tasty? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
d.  Are the desserts generally tasty? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
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Aroma 
 
a.  Is the meat dishes’ aroma generally pleasant? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
b.  Is the vegetables’ aroma generally pleasant? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
c.  Is the desserts’ aroma generally pleasant? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
Texture 
 
a.  Is the meat in the main/hot dishes generally tender? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
b.  Is the vegetables’ texture in the main/hot dishes generally to your liking? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
___________________________________________________________________________ 
 
c.  Do you require texture-modified meals? e.g.. soft, minced or vitamised 
  YES 
  NO 
 
 If YES: 
 
i.  Are the meat dishes a suitable texture for you? 
  YES 
  NO 
If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
ii.  Are the vegetables a suitable texture for you? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
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iii.  Is the texture of the desserts generally suitable for you? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
6. Style of the meals 
 
a.  Does your meal arrive? 
  Hot 
  Chilled 
 
b.  If your meal arrives chilled, is it different to the way it was delivered in the past? 
  YES   
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
c.  Are you satisfied with the style of meals when they arrive? 
  YES   
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
d.  If the meal arrives chilled, do you warm it up? 
  YES 
  NO 
If NO, who does?______________________________________________________ 
 
Comments:__________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
Size of Meals 
a.  Are the soup serves 
  too big 
  just right 
  too small 
b.  Are the meat serves 
  too big 
  just right 
  too small 
c.  Are the vegetable serves 
  too big 
  just right 
  too small 
 
d.  Are the dessert sizes 
  too big 
  just right 
  too small 
 
e.  Do you generally eat all your meal in one sitting? 
  YES 
  NO 
 If NO, why?__________________________________________________________ 
____________________________________________________________________ 
 
f.  How do you store leftover meals? 
___________________________________________________________ 
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g.  How do you re-heat leftover meals? 
___________________________________________________________ 
 
 
7. General Comments: 
 
a.  What does the Delivered Meals service mean to you?_____________________________ 
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
 
b.  How would you rate the quality of the SERVICE you are receiving? 
 
  EXCELLENT 
  SATISFACTORY 
  UNSATISFACTORY 
  AWFUL 
 
c.  How would you rate the quality of the MEALS you are receiving? 
 
  EXCELLENT 
  SATISFACTORY 
  UNSATISFACTORY 
  AWFUL 
 
COMMENTS:_______________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ 
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ASSESSMENT OF MEALS ON WHEELS 
 
TICK THE DAY: 
DAY:  r MONDAY r TUESDAY r WEDNESDAY r THURSDAY  r FRIDAY   
 
EVALUATION OF THE SOUP: 
 
NAME OF THE SOUP 
e.g.. Tomato 
 
 
 
 
PLEASE TICK YOUR ANSWER IN THE BOX 
Is the PRESENTATION of 
the soup: 
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the COLOUR of the 
soup: 
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the AROMA of the soup:    EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TASTE of the soup:    EXCELLENT   VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the CONSISTENCY of 
the soup: 
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TEMPERATURE of 
the soup: 
   TOO HOT    JUST RIGHT    LUKE WARM    COLD  
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EVALUATION OF THE MEAT DISH: 
 
NAME OF MEAT DISH 
e.g.. Roast Chicken and gravy 
 
 
 
 
 
 
PLEASE TICK YOUR ANSWER IN THE BOX 
Is the PRESENTATION of the 
meat dish: 
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the COLOUR of the meat 
dish: 
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the AROMA of the meat dish:    EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TASTE of the meat dish:    EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TEXTURE of the meat 
dish: 
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TEMPERATURE of the 
meat dish: 
   TOO HOT    JUST RIGHT    LUKE WARM    COLD  
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EVALUATION OF THE VEGETABLES: 
 
VEGETABLES 
e.g.. Roast Potatoes, Tomatoes, & Broccoli 
 
 
 
 
 
 
PLEASE TICK YOUR ANSWER IN THE BOX 
Is the PRESENTATION of the 
vegetables:  
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the COLOUR of the 
vegetables: 
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the AROMA of the 
vegetables:  
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TASTE of the vegetables:     EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TEXTURE of the 
vegetables:  
   EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TEMPERATURE of the 
vegetables: 
   TOO HOT    JUST RIGHT    LUKE WARM    COLD  
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EVALUATION OF THE DESSERT: 
 
NAME OF THE DESSERT 
e.g.. Apple Crumble and Custard 
 
 
 
 
PLEASE TICK YOUR ANSWER IN THE BOX 
Is the PRESENTATION of the 
dessert: 
   EXCELLENT    VERY GOOD    SATISFACTORY    UNSATISFACTORY    AWFUL 
Is the COLOUR of the dessert:    EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the AROMA of the dessert:    EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TASTE of the dessert:    EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TEXTURE of the dessert:    EXCELLENT    VERY GOOD    SATISFACTORY     UNSATISFACTORY    AWFUL 
Is the TEMPERATURE of the 
dessert: 
   TOO HOT   JUST RIGHT    LUKE WARM    COLD  
 
COMMENTS:__________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________
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City of North - The mean nutrient values of meal combinations (MC) over a five- day period for males. 
sd=standard deviation 
 
Nutrients 
 1st choice on 
menu 
Mean amount supplied by different meal combinations over a five-days 
  MC 1 MC 2 MC 3 MC 4 MC 5 MC 6 
Energy (kJ) Mean  2500      3400 3200 3000 3500 2900
   sd 1131      1577 1346 602 1253 912
 Range  1354-4265      2026-6089 1770-5396 2321-3684 2154-5514 2037-4326
Protein (gm) Mean  46      48 30 48 49 33
 sd  8      11 11 5 9 10
 Range  38-56      31-63 24-51 42-56 37-62 28-49
Vitamin A (µg) Mean  927      661 762 983 716 812
 sd  624      549 681 545 503 634
 Range  398-1576      261-1417 107-1528 311-1565 253-1396 189-1507
Vitamin C (mg) Food 
Orange juice 
Mean  58 
34 
55 
34 
92 
34 
58 
34 
55 
34 
92 
34 
 sd  19.66 12.03     44.60 20.71 8.32 47.59
 Range  41-73 43-68     54-169 35-87 48-70 47-174
Thiamin (mg) Mean  0.36      0.43 0.38 0.40 0.40 0.40
 sd  0.08      0.17 0.10 0.09 0.15 0.11
 Range  0.4-0.7      0.3-0.6 0.4-0.6 0.4-0.7 0.3-0.6 0.3-0.6
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City of North - cont 
  MC 1 MC 2 MC 3 MC 4 MC 5 MC 6 
Riboflavin (mg) Mean  0.58      0.16 0.55 0.64 0.78 0.62
 sd  0.11      0.08 0.23 0.08 0.26 0.24
 Range  0.4-0.7      0.3-1.1 0.4-1.0 0.6-0.7 0.5-1.1 0.4-1.0
Niacin (mg) Mean  18      17 9 19 18 10
 sd  2.6      3.2 1.9 1.6 3.1 1.6
 Range  14.8-20.5      12.5-19.4 7.8-12.2 17.0-20.6 14.1-21.5 7.9-12.5
Magnesium (mg) Mean  111      113 113 121 124 124
 sd  31      21 25 19 17 24
 Range  75-155      84-138 74-138 101-151 109-145 93-153
Calcium (mg) Mean  202      276 388 255 329 440
 sd  97      186 312 74 157 310
 Range  67-322      80-584 208-935 183-373 243-608 223-953
Iron (mg) Mean  5      6 5 6 7 6
 sd  1.2      1.8 0.6 1.8 2.2 1.2
 Range  4.2-7.2      4.5-9.5 4.6-5.8 3.6-8.4 5.2-10.5 3.8-7.0
Zinc (mg) Mean  5      6 4 6 6 4
 sd  2.0      1.8 1.1 2.0 1.8 1.1
 Range  3.4-8.2      4.8-8.9 2.8-5.6 3.6-8.3 4.9-9.3 3.0-5.7
 
 










